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THE FROG FAUNA OF MELVILLE ISLAND, NORTHERN TERRITORY. 

MICHAEL J.TYLER', MARGARET DAVIES' AND GRAEME F. WATSON'' 
‘Department of Zoology. University of Adelaide. 

Box 498 G.P.O., Adelaide. S.A. 5001. Australia. 

-Department of Zoology. University of Melbourne. 

ParkviUe. Vic. 3052. Australia. 


ABSTRACT 

Fourteen species of frogs were found on Melville Island. Details are provided of their 
distribution, biology atid relative abundance. The advertisement calls of Crinia remota. 
Splienophtyne adelphe and Uperolciu itnindala are documented. The frog fauna of 
Melville Island is compared with the faunas of Darwin, the Cobourg Peninsula and 
Groote Eyiandt. The significance of the apparent absence of Litoria rubella and the 
comparatively low numbers of Cycloratui aii.stralis is explored. 

Keywords: Amphibia, Hylidae, Leptodactylidae, Microhylidae. Cycloratui australis. 
Litoria hicolar. Litoria caerulca. Litoria nticrohelos. Litoria nasuta. Litoria pallida. 
Litoria roiliii. Litoria toriiieri. Crinia remota. Limnodynastes convexiuscidus. 
Linmodynastes ornatus. Notaden melanoscaphus. Uperoleia inundata. Splienophtyne 
adelphe. Melville Island, fauna list, species distribution. 


INTRODUCTION 

Because frogs possess a semi-permeable 
skin they are unable to cross marine barriers 
other than by passive transportation. Accord¬ 
ingly. insular Australian frog faunas represent 
peripheral, contintental populations, most of 
which were isolated in the Holocene or Late 
Pleistocene by marine transgressions upon the 
continental plate. Interest in island frog faunas 
tends to focus upon the nature and extent of any 
divergence from mainland populations that 
they exhibit. 

There is a large number of islands situated 
upon the Australian continental shelf. While 
some of these lack freshwater sources, and can 
be assumed to be unable to sustain frog popu¬ 
lations, the majority have not been subjected 
to surveys designed to establish the existence 
and diversity of frog faunas. In fact the Irog 
fauna of the largest island. Melville Island off 
the coast of Darwin, is unknown. 

In January 1990 we spent 10 days on Mel¬ 
ville Island to determine the nature of the frog 
fauna. Beyond that documentation process, we 
wished particularly to obtain data enabling us 


to compare the fauna with the adjacent Cobourg 
Peninsula reported by Cogger and Lindner 
(1974), and with Groote Eyiandt in the Gulf of 
Carpentaria reported by Tyler ei al. (1986). 
and Darwin, reported by Tyler and Davies 
(1986). 

MATERIAL AND METHODS 

The collection obtained has been deposited 
in the Northern Territory Museum of Arts and 
Sciences (NTM) and the South Australian 
Museum (SAM). 

Specimens were collected at sites in close 
proximity to unsealed roads and tracks on the 
western half of the island (Fig. 1). By day we 
sought sites that we considered potentially 
productive, whilst at night we visited these 
sites and also slopped frequently elsewhere to 
listen for advertisement calls. Sample sizes 
obtained rcllccted interest in laxa rather than 
our ability lo obtain specimens. 

Methods of measurement and the abbrevia¬ 
tions used in the text follow Tyler (1967). 

Advertisement calls were recorded in the 
field using a Sony TC-D5PRO cassette re- 
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Figs 1-2. 1. Melville and Bathurst Islands. Bold lines are roads and tracks along which collecting and recording was 
conducted. 2, (InscrtI Northern portion of the Northern Territory showing the physical relationships of the faunal 
sampling sites compared in Table 3 . 


cordcr (tape speed 4.74cTri sec ') and a Beyer 
M88 dynamic microphone. After locating a 
calling individual, the microphone was placed 
close to the male and a series of calls recorded; 
an attempt was then made to collect the re¬ 
corded individual. Wet bulb air temperature 
was recorded at the terrestrial calling sites (no 
specimens reported here were calling in water) 
using an electronic thermister thermometer 
(Takara Digimulti Model D611) with a resolu¬ 
tion of 0.1 °C. 

Recordings were analyzed on a DSP 5000 
digital Sona-Graph (Kay Elemetrics) with play¬ 
back on a Nakamuchi Dragon cassette tape 
recorder. Overall variations in tape speed (both 
recording and playback) are estimated to be 
less than 0.5%. Frequency responses of all 
audio-electronic components are close to lin¬ 
ear within the relevant frequency range (2000- 
5000 Hz). The built-in set up No. 10 was used 
for analysis on the Sona-graph. 


MELVILLE ISLAND 

Melville Island is located approximately 60 
km north of Darwin and is separated from 
Bathurst Island by the narrow Apsley Strait. 
Situated south of latitude 11° the island ap¬ 
pears as an isolated portion of the Cobourg 
Peninsula (Fig. 2). 

The island is of low relief, with undulating 
laterite rises and dissected low plateaux up to 
100 m above .sea level. The most common .soils 
are Sandy Red Massive Earths (Gn. 2.11., 14 
seiisu Northcote et al. 1975). Adjacent to 
the numerous perennial springs, soils are poorly 
drained and acidic. Narrow corridors of dense 
rainforest Oungle) Hank the streams, whereas 
on the greater portion of the island the vegeta¬ 
tion is predominantly open eucalypt forest, tall 
open shrubland or low woodland. 

The wet season extends from October or 
November to March or April. The recording of 
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rainfall commenced in 1963, and pooled data 
indicate a mean rainfall of 1973 mm falling on 
9-21 raindays (mean) (Haines 1986). Of the 
sites visited, Pickertaramoor had a mean rain¬ 
fall of 1600 mm. Snake Bay 1563 mm, and 
Three-Ways 1964 mm (Van Cuylenberg and 
Dunlop 1974). Mean daily maximum and mini¬ 
mum temperatures are 18.2 and 32.9'’C. 

Melville Island is sparsely populated and 
settlements are concentrated on the western 
half of the island. There is no land access to the 
east coast. 

SYSTEMATICS 

Family Hylidae 
Cyclorana australis (Gray) 

Material. NTM R16048-.50, SAM R351I5, 
5-10 km N of Pickertaramoor; SAM R35117, 
Poonellic Rd; SAM R351I6. nr Pickertara¬ 
moor; NTM R16051-52, R16082, 5 km N of 
Poonellie. 

Distribution and Abundance. The speci¬ 
mens collected were the only ones sighted on 
the island. Wc were surprised at the scarcity of 
the species, for at localities in northern Austra¬ 
lia that we have visited C. australis is invari¬ 
ably abundant and one of the most conspicuous 
components of the terrestrial fauna. 

Remarks. A small chorus was heard at 
Pickertaramoor during rain on the night of 
23.1.90. A specimen collected on the road on 
21.1.90 regurgitated an adult L. rothii. 

Litoria hicolor (Gray) 

Material. NTM R16083-85, SAM R35138- 
40, Yapalika; NTM R16086-90, SAM R35165- 
70, Snake Bay. 

Distribution and Abundance. The habitats 
of the two localities at which we found this 
species were both adjacent to permanent wa¬ 
ter. At each site very large numbers of indi¬ 
viduals were present. 

Litoria caerulea (White) 

Material. One specimen was collected ap¬ 
proximately 24 km E of Three-Ways, and one 
approximately 10 km N of Three-Ways. The 
specimens have been retained alive. 

Distribution and Abundance. L. caerulea 
is patchily distributed on the island. Wc saw 
only the two specimens collected and heard 


three or four others at each of the sites. None 
was seen or heard around the houses at Picker¬ 
taramoor, where we expected it to be abun¬ 
dant. 

Litoria microbelos Cogger 

Material. NTM R16091. SAM R35I62-64, 
Yapalika; NTM R16092-98, SAM R35165-70, 
Snake Bay. 

Distribution and Abundance. This species 
was located at two sites where it was associ¬ 
ated with L. hicolor. Vast numbers of individu¬ 
als were heard calling. 

Remarks. At each of the sites, groups of 
potential predators were congregated around 
the calling frogs. At Yapalika L. nasuta was 
found perched on dry grasses up to 0.5 m above 
the ground: these frogs were not calling but 
apparently foraging with nearby L. microbelos 
the likely prey. At Snake Bay as many as five 
spiders (Dolomecles sp. ?) would be found 
gathered within 10 cm of frogs that were 
calling from floating debris on the surface of a 
swamp. Dolomecles is a known predator of 
frogs (McKeown 1943). 

Litoria nasuta (Gray) 

Material. NTM R16063-65, SAM R35157- 
59, 1.5 km N of Three-Ways; NTM R16067, 5 
km NW Pickertaramoor; SAM R35I60, Snake 
Bay; SAM R35161, Yapalika. 

Distribution and Abundance. This species 
appeared widely dispersed and was heard at a 
number of localities intermediate between those 
listed above. Choruses of 1-2 dozen individu¬ 
als were heard on several occasions. 

Litoria pallida 
Davies, Watson and Martin 

Material. NTM R16070-71, SAM R35I29- 
31,5 km NW of Pickertaramoor; NTM R16068- 
69, SAM R35132-33, 1.5 km N of Three-Ways. 

Distribution and Abundance. We heard 
and collected the species only at the two locali¬ 
ties listed. Following rain large choruses con¬ 
gregated around temporary pools there. 

Litoria rothii (de V^is) 

Material. NTM R16060, Yapalika; NTM 
R16059,1.5 km N of Three-Ways; NTM R16061, 
SAM R35I23-24, 5 km N of Poonellie; NTM 
R16062, SAM R35125, Snake Bay. 
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Distribution and Abundance. Although 
widely distributed, we encountered no more 
than six individuals at any locality. 

Litoria tornieri (Nieden) 

Material. NTM R16077-81. SAM R35I46- 
.31,5 km NW of Pickertaramoor; NTM R16072- 
76. SAM R3.31.32-.56. I..3 km N of Threc- 
Ways. 

Distribution and Abundance. This species 
appears to exist in dense, discrete and widely 
separated communities. 

Family Leptodactylidae 
Crinia remota Tyler and Parker 

Material. NTM R 1610.3-04. SAM R.351.34- 
37. Yapalika: NTM R16102. 1.5 km N of 
Three-Ways: NTM R16105. Snake Bay. 

Distribution and Abundance. The species 
also was heard at the springs that form the 
source of the Takamprimili Creek approxi¬ 
mately 3 km west of Pickertaramoor. It was 
very common in Hooded grasslands within a 5 
km radius of Yapalika. 

Call. Table 1 shows a comparison between 
the published values of call attributes of C. 
remota (Tyler and Parker 1974) and those 
obtained from a call of an individual at Yapalika. 
Clearly the calls are very similar and confirm 
the identity of the species as C. remota. 

IJmnodynastes con vexiusculns 
(Macleay) 

Material. NTM R16053. SAM R35120. 
Yapalika: NTM R16054. SAM R35I21, Snake 
Bay. An additional four specimens from Snake 
Bay were retained alive. 

Distribution and Abundance. The site at 
which we heard most specimens was the exten¬ 


sive permanent marsh at Snake Bay. where 
approximately 12 males were calling from 
refuges in shallow water. Two were also heard 
(but not collected) at a freshwater swamp 
adjacent to the beach at Pooncilie. 

IJmnodynastes ornatus ((Jray) 

Material. NTM R16056. 1 km N of Three- 
Wavs; NTM R16057, SAM R35122; Paru Road; 
NTM R16058. Three-Ways. 

Distribution and Abundance. The number 
of specimens collected reflected the scarcity 
of the species. However we did not hear calling 
and our vouchers therefore were obtained for¬ 
tuitously. 

Noladen melanoscaphus Hosmer 

Material. NTM R16055. SAM R35118-19, 
Yapalika. An additional eight specimens from 
the same locality have been retained alive. 

Distribution and Abundance. We encoun¬ 
tered this species only once following heavy 
rainfall at Yapalika. 

Remarks. Frogs were calling on 19.1.90 
from clear water no more than 2 cm deep. 
Amplexus was observed, and one amplectant 
pair produced fertile eggs. 

Uperoleia innndata 
Tyler, Davies and Martin 

Material. NTM R16099-101, SAM R35126- 
28. Yapalika. 

Distribution and Abundance. Occasional 
calling individuals were heard at various points 
between Three-Ways and Snake Bay. but it 
was only at Yapalika that we heard a large 
chorus. 

Call. Table I shows a comparison between 
the published values of call attributes of U. 


table I. Comparison of a call of Crinia and Uperoleia from Melville Island with published values for C. remota and 
U. innndata. The published values for U. innndata shows the ranges and means (in italics) of call attributes. 


Species 

No. of 
Pulses 

Duration 

(ms) 

Pulse repetition 
rate 

(pulsc.s/s) 

Dominant 

Frequency 

(Hz) 

Effective 

Temperature 

(°C) 

C. remota ' 

14 

720 

18.1 

4250 


Crinia. Yapalika M.I.- 

16 

675 

7? 4 

4280 

26.3 

U. innndata' 

I1-/2.5-I4 

I27-/45..5-I60 

80.()-S5.9-89.7 

2.40()-26(;0-28()() 

24.0-26.0 

Uperoleia. Yapalika M.l.' 

12 

144.1 

76..4 

2370 

26.3 


(' Tyler and Parker (1974), this study. 'Tyler et al. (1981)) 
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Fig. 3. Splienniyhryne aciciphe. Fickcrtaranioor, Melville Island. 


iuundata (Tyler ct cil. 1981) and those obtained 
from acall ol'an individual at Yapalika. Clearly 
the calls are very similar and confirm the 
identity of the species as iinindata. 

Family Microliylidae 
Sphenopliryne adelphe Zvveifel 
(Figs 3, 5) 

Material. NTM R16106-11. S AM R3.‘S 109,14, 
Pickertaramoor. 

Distribution and Abundance. We heard 
the distinctive call of this .species at almost 
every site that we visited. At Pickertaramoor 
we collected it on the lawns around the houses. 
Densities were as high as 6/100 ml One of the 
individuals is .shown in Fig. 3. 

Habitat. As indicated by the distribution, .S'. 
adelphe occurred in a wide variety of habitats 
in open country. Specimens were heard at the 
periphery of plantations of Finns earihaea, 
and in rainforest. 

Call. At Pickertaramoor individuals were 
calling in the open on leaves around houses. 
All but two were upon the ground either ex¬ 
posed or beneath leaves. One specimen was 
calling from the summit of a heap of grass 
clippings at the base of a tree, and another was 


calling approximately 30 cm above the ground 
from the low branches of a shrub. Traditionally 
Australian microhylid frogs are considered to 
be rainforest species. Our observations dem¬ 
onstrate that .S’, adelphe is an exception. 

As reported by Zwcifel (1985) the call con¬ 
sists of "a moderately rapidly repeated series 
of high-pitched peeps” and is illustrated in 
Figure 4. Our more detailed analysis of calls 
from three individuals (Table 2) indicates similar 
values to those provided by Zweifel (1985) 
from calls of two individuals (one call incom¬ 
plete), with no temperature data. 

Number of notes per call was relatively 
consi.slent within individuals and varied from 
24-30 (mean = 26.8) between individuals. The 
lowest value (7) given by Zweifel (1985) seems 
to be extremely low and likely to be from an 
incomplete or interrupted call. Even so our 
data suggest a higher number of notes per call 
is typical of the species and consistent with an 
individual reported by Zweifel (see Table 2), 
but not included in his analysis. Similarly, 
values for call duration are longer in our calls 
than in Zweifel's analysis; these differences 
are due to the lower number of notes per call in 
Zweifel’s sample. Note durations vary within 
each call with the middle notes tending to be 
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Fig. 4. A, Wave form display of a call of Sphenophryne adelphe (SAM R3.5109). Pickertaramoor, Melville Island. Wet- 
bulb air temperature 25.4'’C. B. Wave form display of the middle note (16th) of the call of S. adelphe shown in A. C. 
Power spectrum of call of S. adelphe shown in A. 



Tabic 2. Comparison of calls of Sphenophryne from Melville Island with published values for S. adelphe (Zwcifel 
1985), showing ranges and means (in italics). 


Locality 

No. of notes 
per call 

Call 

Duration 

(s) 

Note 

Duration 

(s) 

Note Repetition 
Rate 

(notes/sec) 

Dominant 

Frequency 

(ig 

Wet Bulb 
Temperature 
(°C) 

Croker I.. NT 

1-14.6-10' 

1.9-.?.56-4.8' 

c. 0.12 

3.6-4.0S-4.3 

c. 4600 

unknown 

Pickertaramoor #1 
(SAM R.35109) 

30 

(n=4:29-29.5-30) 

7.83 

Lst .11 
mid .098 
last .10 

4.90 

3840 

25.4 

Pickertaramoor #2 
(not collected) 

24 

(11=5:24-24.2-25) 

6.03 

1st .11 
mid .098 
last . 11 

3.89 

3760 

25.8 

Pickertaramoor #3 
(not collected) 

29 

8.53 

1st .18 
mid .12 
last .14 

3.35 

1520-4080-4400- 25.1 


' Values for a second individual available to Zweifel (1985) but not included in his analysis had a greater call duration 
(>7 sec) and number of notes per call (>31) but a similar note repetition rate (4.4). 

-Three peaks of equal intensity. 


shorter (Table 2); but the range of durations 
extends over the value estimated by Zweifel 
(1985). Note repetition rate is similar in both 
studies. Even though they are smaller, the 
dominant frequency of Melville Island indi¬ 
viduals is generally lower than the Crokcr 
Island specimens, although the third individual 
recorded had three equal peaks of energy in the 
power spectrum of its call (Table 2), and the 
upper value (4400 Hz) approaches that re¬ 
ported by Zweifel (1983). 

Remarks. In the original description Zweifel 
(1985) compared S. adelphe with the sibling 
species S. gracilipes (Fry), and noted that he 
could not distinguish them on morphological 
grounds. Zweifel had not seen a living speci¬ 


men of S. adelphe, and observed, “it would be 
of intere.st to know it S. adelphe has the orange 
sroin and axilla color noted lor Australian 
^racilipes". We can establish that the S. adelphe 
collected by us lacks the orange patches, so 
providing a simple key character to distinguish 
the allopatric species. 

Zweifel reported that the largest specimen 
that he examined was a female ot 21.9 mm S- 
V. and stated that males attain at least 19.1 
mm. The single female obtained by us was 
gravid at 18.0 mm, whilst the adult (calling) 
males ranged 13.0-16.9 mm. Ranges of pro¬ 
portions employed by Zweifel (1985) are shown 
below, with those cited by Zweifel in paren¬ 
theses; TL/S-V 0.40-0.49 (0.43-0.49), E-M/IN 
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Fig. 5. Lateral views of heads of: A, male (SAM R35109). and B, female S. aclelphe (SAM R351 10). Note divergence 
in snout shape and tympanum size. 


0..‘i()-0.92 (0.66-0.82), E/S-V 0.10-0.12 (0.10- 
0.12), E-N/S-V 0.04-0.07 (0.07-0.08). 

The female collected by us differs morpho¬ 
logically from the males. The tympanum in the 
specimen is extremely large and well defined 
(Fig. 5) whereas in the other material it is poorly 
defined and considerably smaller. In addition, 
the snout is more pointed in profile and over¬ 
hangs an undershot jaw (Fig. 5). The shape ol 
the snout corresponds to the description of S. 
gmcilipes of Zweifel (1985). It may be that 
sexual dimorphism occurs elsewhere within 
Spheiiophryiie, but we cannot confirm this. 

DISCUSSION 

Our studies indicate that the frog fauna of 
Melville Island includes 14 species (Table 3). 
From our assessment of the habitat diversity 
existing upon the island and the fact that our 
sampling included all habitat types, this figure 
coincides with our anticipations, based on work 
on Groote Eyiandt and upon the adjacent main¬ 
land. 

Interest should centre more upon species that 
we failed to encounter on Melville island rather 
than those that occur there. By far the most 
conspicuous deficiency is the apparent absence 


of Litoria nihella. which is common and 
locally abundant over much of the northern 
half of the continent. We expected this spe¬ 
cies to be there, were familiar with its call and 
arrived when we judged the climatic condi¬ 
tions ideal for its activity. But despite exten¬ 
sive field survey we did not hear or see this 
species at any site that we visited. 

The absence of L. wotjithimensis is less 
surprising. We did not locate any shallow 
rock-strewn creeks comparable to those where 
we have encountered the species elsewhere. 

We were influenced to expect two species 
of Uperoleia largely because two species 
occur at Darwin and on Groote Eyiandt. Their 
absence from the Cobourg Peninsula could be 
a consequence of inadequate collection dur¬ 
ing the wet season. We are confident, how¬ 
ever, that only one species occurs on Melville 
Island. 

Litoria pallida was located on Melville 
Island, but has not been reported from Co¬ 
bourg Peninsula. The faunal survey of Co¬ 
bourg Peninsula by Cogger and Lindner (1974) 
antedated the description of L. pallida Davies 
et al. (1983). There remains the possibility 
therefore that the species could have been 
included unrecognised amongst the material 
reported as L. tonueri. Accordingly, the se- 
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Table 3. Faunal comparisons of four peripheral portions of the Northern Territory. 


Genus and Species 

Melville 

Island 

Cobourg 

Peninsula' 

Darwin' 

Groote 

Eyiandt' 

Cvclorana australis 

+ 

+ 

+ 


Litoria hieolor 

+ 

+ 

+ 

+ 

Litoria caerulea 

+ 

+ 

+ 

+ 

Litoria microhelos 

+ 

+ 

+ 

+ 

Litoria nasiita 

+ 

+ 

+ 

+ 

Litoria pallida 

+ 

- 

+ 

- 

Litoria rothii 

+ 

+ 

+ 

+ 

Litoria ruhella 

- 

+ 

+ 

+ 

Litoria tornieri 

+ 

+ 

+ 

+ 

Litoria wotjuhtmensis 

- 

+ 

- 

+ 

Crinia remota 

+ 


+■“ 

+ 

Limnodvnastes cotn exiuscidus 

+ 


+ 

+ 

Limnodvnastes ornaius 

+ 

+ 

+ 

+ 

Notaden melanoscaphiis 

+ 

- 

+ 

- 

Vperoleia immdata 

+ 

- 

+ 

+ 

Uperoleia iithomoda 

- 

- 

+ 

+ 

Sphenophryne adelphe 

+ 

-1-' 

- 

- 


'Derived from Cogger and Lindner (1974) 

-Derived from Tyler and Davies (1986) 

'Derived from Tyler el at. (1986) 

■“Further analysis is required to determine if these populations represent C. remora or C. hilini’iia 
'Reported as ‘5. rohiisla' 


ries was examined by one of us (M.D.) but was 
found to include only L. tornieri. 

The presence of C. australis here contrasted 
with its absence on Groote Eyiandt, where we 
expected to find it. We noted that it was scarce 
on Melville island, whereas it is abundant upon 
the adjacent mainland. We were unable to 
identify any factor that would provide an ex¬ 
planation for these differences. 

There are various coefficients that can be 
used to express degrees of faunal similarity 
between discrete geographic units. This study 
is the second in an anticipated continuing 
series of studies investigating tropical, insular 
amphibian faunas. Until a greater number of 
such studies has been completed we have not 
attempted to elucidate broader biogeographic 
relationships and degrees of faunal similarity. 
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A SECOND OCCURRENCE OE THE BIZARRE SHRIMP MIROPANDALUS 
HARDINGI (CRUSTACEA:DECAPODA:PANDALIDAE). 


A.J. BRUCE 

Northern Territory Museum of Arts and Seiences, 
GPO Box 4646, Darwin NT 0801, Australia. 


ABSTRACT 

The second occurrence of the pandalid shrimp Miropandahts hardingi Bruce, 1983, in 
the Ryukyu Islands at 59 m, on an antipatharian host, Aniipaihes sp., is recorded. 
Previously known only from the holotype specimen from 23 m on Eniwetak Atoll, 
Marshall Islands, the specimen has the unusual morphology in even more extreme 
form than the type specimen. 

Keywords: Crustacea. Decapoda. Pandalidae, Miropandahts hardingi, second occur¬ 
rence, Ryukyu Islands. 


The pandalid genus Miropandahts contains 
only a single species, M. hardingi, previously 
known with certainly only front the holotype 
specimen (Bruce 1983). Recently, further infor¬ 
mation on this species has become available and 
is outlined below. 1 am most grateful to Dr. R. 
Lemaitre, Smithsonian Oceanographic Sorting 
Centre, for making this material available to me. 
The new data represents a marked increase in the 
known geographic and bathymetric range of the 
species. 

Miropandahts hardingi Bruce 
(Fig. 1) 

Miropandahts hardingi Bruce, 1983:483-489, 
figs 1-5. 

Unnamed shrimp - Masuda.Hayashi, Nakamura 
and Kobayashi 1986: 115. col. fig. 

Material examined. 1 female, stn. RFB 1236, 
Okinawa. Ryukyu Islands. 26° 30.0' N., 127° 
50.9' E., 57.9 m, 4 August 1984. coll. R.F. Bolland, 
USNM 252406. 

Host. Antipathes sp. (Coelenterata: 
Antipatharia). The shrimp was noted by the col¬ 
lector as associated with an antipatharian host, 
which was also collected. However, two 
antipatharians were collected Irom Stn. 1236. 
These have been identified an Antipathes lentipinna 
Brook, \^^9, and A. ternatensis Schullze. 1896. 


Remarks. The single specimen is unfortu¬ 
nately badly macerated and damaged, with the 
abdomen broken and the caudal Ian lacking. It 
generally closely agrees with the original descrip¬ 
tion, as far as can be ascertained due to its 
damaged state, but the two dorsal processes are 
considerably more strongly developed than in the 
holotype. The anterolateral margin of the cara¬ 
pace is provided with a minute marginal antennal 
spine, on the left side only, which was not reported 
in the holotype but may have been overlooked due 
to its minute size. The rostrum is completely 
absent, exactly as in the holotype, thereby con¬ 
firming that this feature is not due to accidental 
injury in the original specimen. The eyestalk 
appears more cylindrical and less swollen than in 
the holotype. 

A photograph of an unidentified shrimp, 
taken in Izu Marine Park, SE Honshu. Japan, at 20 
m, on what appears to be a Cirripathes sp. (Masuda 
et al. 1986), can be readily identified as 
Miropandaliis hardingi. The colour pattern closely 
resembles that of some other shrimp associates of 
Cirripathes. the pontoniine shrimps Dasycaris 
zanzibariea Bruce and Pontonides sp., both of 
which have semitransparent bodies heavily barred 
with pale yellow bands (Davis and Cohen 1968; 
Bruce 1975; Nomura c/(7/. 1988). \nM. hardingi, 
the eye and antennae, ambulatory pereiopods and 
caudal fan are yellow, the dorsal processes of the 


A.J. Bruce 



1,0 mm 


Kijj. 1. Miropamlatus hardinxi Bruce, female, Ryukyu Islands, earapace (with colour pattern indieated. after Masuda e! al. 
1986). 


carapace and third abdominal .segment, with an 
anterior lateral band and small posterodorsal patch 
on the carapace, anterior dorsal margin of first 
abdominal segment all deep yellow, with broad 
anterior and posterior lateral bands on the third 
pleuron. the latter extending across the tergum, 
with less strongly marked dorsal-lateral bands on 
fourth and fifth abdominal segments. The yellow 
colour exactly matches the tint of the host's 
polyps. 
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F’late 1. MiropunJalus luinlin^i Bruce, ovigerous female. Izu Marine Park. Honshu, Japan. 20m, on Ciripathes .vp. (phot. Y. 
Kobayashi). 
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DESCRIPTION OF TWO NEW PONTOGENIID SPECIES 
(POLYCHAETAiAPHRODITIDAE) FROM THE SOUTH WEST PACIFIC. 

CHARLOTTE WATSON RUSSELL 
Northern Territory Museum of Arts and Seiences, 

GPO Box 4646. Darwin, NT 0801, Australia. 

ABSTRACT 

Pontogenia soclae n.sp. from deep waters of the Marion Plateau, NE Australia and 
Pontogenia pliaeogramma n.sp. from a coral reef lagoon in New Caledonia are 
described. A diagnosis of the genus Pontogenia is given. A detailed description of 
the two new species and comparison with other species is provided. 

Keywords: Polychaeta, Aphroditidae, Pontogenia, new species, S.W. Pacific. 


INTRODUCTION 

Small numbers of the 14 nominal species of 
Pontogenia have been recorded infrequently 
from warm waters, world-wide, between 40°N 
and 4()°S. The majority of the descriptions of 
new species are based on only 1 or 2 speci¬ 
mens. The most recent preliminary review of 
pontogeniids is by Pettibone (1966). The need 
for a revision of Pontogenia species is long 
overdue (Watson Russell 1989). 

Surveys carried out by the CSIRO research 
vessel F.R.V. Soela recently collected a pon- 
togeniid specimen in deep water Irom the 
Marion Plateau, northern (Queensland. I wish 
to thank Sandy Bruce for the retrieval of this 
unique individual which proved to be a new 
species. 

Surveys by ORSTOM also have collected 
moderate numbers of pontogeniids from the 
coral reef lagoons of New Caledonia in recent 
years. Amongst these collections were three 
specimens belonging to a new species of Pon¬ 
togenia. This material was made available for 
study through Russell Hanley who is presently 
identifying scaleworm material from the 
ORSTOM laboratory collections in New Cale¬ 
donia. 

Abbreviations used in the text arc: CSIRO, 
Commonwealth Scientific and Industrial Re¬ 
search Organisation, Hobart; NTM, Northern 
Territory Museum, Darwin; MNHN, Museum 


National d’Histoire Naturelle, Paris; ORSTOM, 
Institut Fran 9 ais de Recherche Scientifique 
pour le Developpement en Cooperation, 
Noumea. 

SYSTEMATICS 
Genus Pontogenia Claparede 

Pontogenia Claparede. 1868;368-371 

Triceratia Haswell, 1882; 274-274 

Pontogenessa Monro, 1924: 68-69 

Type species: Hermione chrysocoma Baird, 
1865, by monotypy. 

Diagnosis. Body rectangular, broad or slen¬ 
der, slightly tapered anteriorly and posteri¬ 
orly. Dorsum covered by stout paleal notose- 
tae. Segments up to 60. Elytra number up to 18 
pairs, with or without small papillae. 

Prostomium rounded with globular ocular 
peduncles each with a pair of eyes; median 
antenna with stout ceratophore and long, style 
of 2 articles; pair of long tapered palps; papil¬ 
late facial tubercule. First or tentacular seg¬ 
ment with tentaculophores anterolateral to 
prostomium, uniramous, each with two pairs 
of dorsal and ventral tentacular cirri; capillary 
setal fascicles with or without additional paleal 
notosetae. 

Second or buccal segment biramous with 
elytra; notopodia usually with stout paleal 
setae; neuropodia with few slender bidentate 
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neurosetae, lower group of bipinnate neurose- 
tae. long ventral buccal cirri. Segment 3 with 
first pair of dorsal cirri; neurosetae as on 
segment 2. 

Notopodia of mid-body segments with noto- 
setae of 3 kinds: dorsal feltage. well or poorly 
developed; short and/or long capillary setae; 
stout or slender, llattcned or rounded, serrated 
or smooth, golden yellow paleal setae. Notosetal 
types may be the same on all mid-body notopodia; 
well or less well developed; present or absent 
between cirrigerous and elytragerous segments. 

Neuropodia of mid body segments with usu¬ 
ally 4 (one species with up to II) neurosetae, 
stout with curved tip, with lateral spur or 
smooth. 

Pontogenia soelae sp.nov. 

(Figs 1-2; PI. la-b) 

Type material. HOLOTYPE- NTM W.3853: 
NE Australia. Marion Plateau. 22° 12.0' S, 
153° 30.4' E. Station 15, trawled, coll. FRY 
Soela. Cruise 0685. presented A.J. Bruce. 303- 
333m. 19 November 1985. 

Description. Holotype length 64mm. width 
27mm. 42 segments. Body large, rectangular. 
Ventrum thickly papillate, pale pink colour. 
Dorsal surface smooth, thin skinned, covered 
by elytra and felt on cirrigerous .segments. 
Dense fascicles of short capillary notosetae. 
prominent lateral paleal notosetae in radiate 
pattern, plus large, semi-erect, golden brown, 
spinose mid-group paleal fans (some with 
foraminifera attached) present on cirrigerous 
and elytragerous segments (Plate 1A-B). Elytra 
15 pairs, on segments 2.4,5,7,9....25,28.31. 
Elytra white with pearly sheen, ovoid shape, 
with scattered small peg-like papillae along 
inner margin; under high magnification ely¬ 
tron surface reticulated with minute granular 
pattern (Fig. 2M). 

Prostomium rounded, with brownish pig¬ 
ment on sides; pair of oval ocular peduncles 
with small dorsal and larger ventral eyes; stout 
papillate median ceratophore, median style 
missing: palps purple-pink colour with green- 
ish-blue iridescent sheen, long with long at¬ 
tenuated tips, left palp longer than right palp, 
smooth under low magnification; facial tu¬ 
bercle medial to palps, long, elongate, purple 
with long papillae (Fig. lA). 

First or tentacular segment with elongated 
uniramous tentaculophorc projecting antero- 


laterally to prostomium (Fig. IB); 2 thick 
fascicles of capillary notosetae; fascicles of 
short, smooth paleae; short, curved serrat<^ 
paleae plus long, slender, pointed, serrate paleat^ 
(Figs IB, 2N); pair of dorsal and ventral tetr 
tacular cirri, styles missing. 

Second or buccal segment with biranious 
parapodia extending antero-laterally to mouth; 
with first pair of elytra: neuropodia with 3 tiers 
of slender neurosetae: 3 upper with lateral spur 
(bidentate) and blunt spinelets; mid group of 
many long bipinnate setae; lower group of 
many short bipinnate setae (Fig. 2A-C); ven¬ 
tral or buccal cirri with long cirrophores. styles 
missing. 

Third segment with first pair of dorsal cirri: 
neurosetae as in segment 2, ventral cirri short, 
slender, as in succeeding segments. Fourili 
.segment with neuropodia each with total ol 11 
bidentate neurosetae. arranged in 3 tiers: 2 
long, upper, 4 mid-group, 5 short, lower-group; 
all slender with single basal spur and long 
distal tip with inner distal marking, some with 
spinelets (Fig. 2D-G). Neuropodia ol lollow- 
ing segments with 10 neurosetae. of similar 
lengths, with short, robust basal spur, thick tips 
with distal-most marking: some with minute 
spinelets (Fig. 2H). 

Dorsal cirri on cirrigerous segments mid¬ 
body with cirrophores on posterior side of 
notopodia, with style as long as paleal Ian, 
with elongate, llattcned tips (Fig. ID.F). Ante¬ 
rior paleal notosetae comprised of short, dense 
lateral group (LP) in radiate pattern, number¬ 
ing about .50. pale golden colour, slender, 
pointed, mostly with 2 rows of slender spines 
(a few sometimes smooth); dense fa.scicle of 
mid-group paleae (MP) in semi-radiate pat¬ 
tern. numbering about 60. very short anteriorly, 
plus medium length to long, paleae dark golden 
colour, slender, pointed, all with double rows 
of long spines, placed very close together 
along length of paleae (Figs 1C. D. 20). Short, 
thick fascicle of whitish capillary notosetae 
(C) with red-gold iridescence, in latero-ven- 
tral position on each segment (Fig. IC.D). 
Well developed, long, golden leltage (F) present 
only on ci rrigerous segments (Fig. IC.D). Dorsal 
tubercle (DT) with few long papillae dorsal to 
cirrophorc of dorsal cirrus (Fig. ID). 

Elytragerous segments mid-body with simi¬ 
lar notosetae except feltage setae absent. Very 
fine, silky, short, pale gold capillary notosetae 
(resembling ‘tluff) present in centre ol paleal 
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Plate 1, Pontoi’euia soelae. hololypc from the Marion Plateau (NTM W.3853), 64mm long, 
27mm wide, 42 segments: A, dorsal view. B, ventral view. 
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rosette in both elytragerous and cirrigerous 
segments. 

Posterior segments with paleal notosetae 
numbering about 30 (Fig. IE); lateral group 
including shorter, smooth paleae, similar to 


anterior-most segments; serrate types with double 
row of slightly thicker spines. Neuropodium 
37 with 7 neurosetae in tiers, slender with 
spinelets between spur and distal tip. 
Neuropodium 41 with 5 neurosetae; slender 



Pig 1 Ponlngenia soelae. holotype: A, prostomium; B. tentacular parapodium from segment 1 (styles of dorsal and 
ventral tentacular cirri missing): C, notopodium from segment 22. anterior view; D, same, posterior view; 
E. notopodium from segment 41. posterior view; F, detail of distal end of dorsal cirrus. Scales: A= 2.0mm; B= 1.0mm; 
CD= 5.0mm: E= 1.0mm; F= 0.04mm. Abbreviations: C. capillary notosetae; I)T. dorsal tubercle; F, felt; EP. lateral 
paleae; MP. mid-group paleae. 
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Fij*. 2. Fo/i/oj:je/?ia soelae, holotype: A-C, upper bidentaie, middle and lower bipinnate neurosetae of neuropodium from 
segment 2; I), neuropodium from segment 4, posterior view; E-(i, upper, middle and lower neurosetae from same; H, 
3 neurosetae from mid-body segment 22; 1„|, middle ncuroseta (distally broken) and 2 upper neurosetae from segment 
41 ; K, dorsal caecac. L, ventral caeca from mid-body segment; M. elytron from mid-body; N, long and short paleac from 
segment 1; O. tip of paica from segment 22. Scales: A= 1.0mm, B= 0.2mm, C= 0.04mm; D-H= l.Omm; 1= 0.05mm; J= 
0.075mm; K-L= 2.0mm; M= 5.0mm; N= 1.0mm; 0= 0.2mm. 
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with double spur and double row of spinelets 
(Fig. 21.J). 

Pygidium not visible. In ventral view, phar¬ 
ynx long, slender, flattened. Dorsal caecae 
consisting of divided lobe, located just under 
epidermis in notopodium. plus single lobe 
latero-posteriorly (Fig. 2K); ventral caeca con¬ 
sisting of single lobe (Fig. 2L). 

Distribution. Known only from the type 
locality, Marion Plateau, NE Australia. Depth 
range 303-333m. 

Etymology. The specific name, soelae. is 
named after the CSIRO research vessel. FRV 
Soela, which has carried out extensive trawl¬ 
ing studies along the Australian continental 
shelf. 

Remarks. Two Ponto^eniu species have 
previously been reported from NE Australian 
waters. Triccrcilia arcieoccras Haswell, 1882 
(= Pontof’cnia arcieoccras. fide Kudenov, in 
Day & Hutchings 1979) was described Irom a 
depth of 27m at Port Mollc. Queensland. The 
specimen was not available for study but 
HaswelFs description provides a combination 
of characters not found in P. soelae. 

Horst (1917) described Aplirogenia villosa 
from Indonesian waters. Monro (1931:139) 
then referred to a specimen, from the Low 
Isles. Queensland, as ‘Ponto^enia villosa Horst 
1917'. Examination of the type ot A. villosa hy 
the author proved it to be a true aphrogeniid; 
examination of the latter specimen reveals that 
it belongs to an undetermined Pomogenia spe¬ 
cies. 

The description of Pontogenia soelae is 
based on a single mature specimen. The unique 
neurosetal characters, in particular, easily sepa¬ 
rate this species from its congeners. Bidentate 
neurosetae number 10 per parapodium; in an¬ 
terior-most segments the setae are of diflercnt 
lengths and ranked in upper, middle and lower 
sections (Fig. 2D) while mid-body the setae 
are of the same length. This number ol neurosetae 
has not been described for other pontogeniid 
species. All other species have 4 setae per 
neuropodium (very rarely 5 neurosetae may be 
present on one neuropodium of the body within 
an individual). 

The large number of neurosetae seen in P. 
soelae is most similar to the neurosetal num¬ 
bers reported (or Aphrodite species (i.e. 7-18). 
The ranking of Aphrodite neurosetae in tiers is 
similar to that found in the anterior neuropodia 
of P. soela. 


Pontogenia soelae possesses bidentate neu¬ 
rosetae, with distinct spinelets between spur 
and distal tip. in anterior neuropodia (Fig. 2 
A.E-G); posterior-body neurosetae also in¬ 
clude setae with a double row of spinelets, a 
character not described previously for other 
pontogeniid species (Fig. 2I-J). The robust 
neurosetae of mid-body ncuropodia also pos¬ 
sess remnants of spinelets on some setae (Fig. 
2H). 

I have only observed spinelets on the very 
small and slender bidentate neurosetae of the 
posterior-most segments in other adult ponto¬ 
geniid species (e.g. P. spinosa Horst, 1917; F*. 
niida Horst. 1917). The typical robust biden¬ 
tate neurosetae of mid-body neuropodia be¬ 
longing to most pontogeniid species are smooth. 

I have also observed juveniles belonging to 
two pontogeniid species with spinelets on 
neurosetae on all neuropodia throughout the 
body. It appears that this juvenile character is 
retained in part in the adults of P. .soelae. 

The slender, spinous paleal notosetae, pres¬ 
ent in the lateral and mid-group fascicles ol the 
notopodium, arc the most numerous I have 
observed in any pontogeniid species. The dis¬ 
tinctive radiate lateral paleal fascicle (palcae 
numbering 50) ot P. soelae is also seen in P. 
spinosa Horst (paleae numbering 20L The 
paleae of P. soelae possess elongate spines in 
a double row to the distal tip. whereas P. 
spinosa possesses shorter spines in a single 
row at the distal end of the paleae. The dorsal 
cirri of P. soelae do not possess the definite 
two articles and rounded lens-like distal tip 
seen in the cirri of most pontogeniid species. 
Towards the distal end of the cirrus there is a 
constriction and the tip is elongate and flat¬ 
tened (Fig. IF). 

Pontogenia phaeograinina sp.nov. 

(Figs 3-4) 

Type material. HOLOTYPE - MNHN UC 
212: New Caledonia, Lagon Est, Stn. 0619, 
22° 03.2' S, 166° 54.2' E, 27-42m, coll. B. 
Richer de Forges. QRSTQM. 6 August 1986. 

PARATYPES - MNHN UC 213 (1): Stn. 
0613. 22° 07.3' S, 166° 59.5' E, 45-50m, coll. 
B. Richer de Forges, ORSTOM, 5 August 
1986; NTM W.5601 (2) same data as preced¬ 
ing. 

De.scription. Holotype length 56mm, width 
19mm, 39 segments. Body large, broad, rec- 
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tangular. Dorsal surface smooth, covered by 
elytra. Notosetal paleal fans visible only on 
anterior 3 segments; following sparse paleal 
fans entirely covered by notosetal felt forming 
thick mat. felt present on cirrigerous and ely- 
tragerous segments; thick lateral fascicle of 
capillary notosetae forming extensive fringe; 
setae and ventrum stained by yellowish-brown 
liquid debris. Elytra 15 pairs, on segments 
2,4.5,7.9.23.25.28,31. Elytra smooth, mem¬ 

branous, firmly attached toelytrophores, rounded 
anteriorly, oval in mid-body, and elongate 
posteriorly; with small peg-like papillae on 
inner margin. 

Prostomium round, very small (in compari¬ 
son to size of body), oval ocular peduncles 
each with small dorsal and larger ventral pair 
of eyes; median antenna shorter than palps, 
with ceratophore elongate, papillate with very 
slender 2 articled style, distal end of long basal 
article with tip slightly infiated. distal part of 
short, second article ending in very small in- 
fiated tip; palps of striking appearance, brown 
with darker brown attenuated tips, with con¬ 
certina-like. papillate ridges (Fig. 3A,B); pap¬ 
illate facial tubercle present. 

First or tentacular segment (Fig. 3C) with 
elongated uniramous tentaculophores project¬ 
ing antero-laterally to prostomium; each with 
2 long dorsal and ventral tentacular cirri. 3 
types of setae: 1) large, thick fascicles of long 
and short capillary notosetae. 2) fascicle of 
about 15 long flattened paleae with fiame-like 
tips, most smooth, some with minute traces of 
.serrations on distal margins (Fig. 3D). 3) fas¬ 
cicle of short, slender spine-like paleae. 

Second or buccal segment with first pair of 
tiny elytra, biramous parapodia extending antero- 
laterally to mouth; notopodium with notosetae 
including about 7 flame-like paleae, long and 
short eapillaries, few long, slender paleae similar 
to those mid-group paleae of following .seg¬ 
ments (Fig. 4C). spine-like paleae absent. 
Neuropodium with 2 upper slender bidentate 
neurosetae plus I long one without spur; lower 
fascicle of long and short bipinnate neuro.setae 
(Fig. 3E-I); ventral or buccal cirri twice as long 
as cirri on following segments. 

Third .segment with biramous parapodia. 
lateral to mouth; notopodium with long dorsal 
cirrus; noto.setae comprising 4 groups includ¬ 
ing spine and flame, mid-group paleae-like 
paleae and long felt; neuropodium with 
neurosetae as in segment 2; ventral cirri slightly 


longer than cirri of succeeding segments; 
neuropodium on right side of holotype atypi^ 
cally with neurosetae similar to those on 
neuropodia 4, with bipinnate neurosetae ab¬ 
sent. Flame and spine-like paleae absent from 
notopodia 5 onwards. 

Dorsal cirri with papillate cirrophores on 
posterior sides of notopodia of mid-body seg¬ 
ments with long, slender style, longer than 
paleae fan; paleal notosetae in 3 sparse groups 
dorsal to cirrophore: lower group with up to 4 
very slender, erect, pointed paleae, middle 
group of 4 slender, curving paleae and upper 
group with 6 curved, flattened, slender paleae 
with long, attenuated tips (Fig. 4B,C). All 
paleae smooth with distinct inner core, mostly 
with distal tips broken, golden-brown colour 
and completely covered in felt. Lateral capil¬ 
lary notosetae in thick fascicles with debris 
attached. Felt very long, well-developed, pale 
golden-brown colour with greenish iridescent 
tinge. Large, papillate dorsal tubercle in line 
with elytrophores on elytragerous segments. 

Elytragerous notopodia of mid-body seg¬ 
ments with similar number and types of noto¬ 
.setae as on cirrigerous segments. Notopodia of 
posterior segments with short, spine-like paleae 
(some with traces of serrations on distal tips) 
similar to those of anterior .segments, with 
lateral capillary setae and felt. 

Neuropodia mid-body with 4 thick, blunt 
tipped bidentate neurosetae with distinct inner 
core with longitudinal and horizontal striae 
(Fig. 4D). Neurosetae of posterior neuropodia 
small, slender, with small double spur, without 
spinelets between spur and distal tip (Fig. 4E). 

Pygidium not visible. Dorsal caeca consist¬ 
ing of 3 rounded, opaque white sacs (Fig. 4A). 

Distribution. Known from the type locality, 
Lagon Esl, New Caledonia. Depth range 27- 
50m. 

Etymology. The specific name, phcico- 
gramma. is a combination of the Greek pliaios. 
brown, and gramma, mark, and refers to the 
distinctive brown markings on the palps. 

Remarks. Rullier (1972) identified a ponto- 
geniid specimen from New Caledonia as 
Pontogenia cliiysocoma. The brief description 
includes mention of large, scimitar shaped 
paleae. Pontogenia phacogramma is distin¬ 
guished from other members of Pontogenia by 
the sparse numbers of slender, smooth paleal 
notosetae which are completely covered by 
long felt and the presence of flame-like paleal 
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fiotosetae in the anterior 3 segments only; it 
also possesses a single long, slender, smooth 
peuroseta on the neuropodia of segments 2 and 
3 and distinctive palps. 

The only other Ponto^euia species with 
smooth paleal notosetae is P. curva Chamber¬ 


lin. 1919 described from specimens collected 
from the Gulf of Mexico in 50m. Chamberlin’s 
description and figure of the long, curving 
paleal notosetae of P. curva (1919;PI. 10, Fig 
3) is similar to those of P. pliaeograninur, the 
dorsal felt forms a mat and covers the entire 



Fig. 3. PontofU'iiia pluieof’riimmci A.B paratype. C-E hololype; A. prostomium. dorsal view; B. detail of distal end of 
palp: C. tentacular parapodium from segment 1; 1). 2 flame-like palcae from segment 1: E, neuropodium from segment 
2; K-I. neurosetae from segment 2: F, smooth upper, G. bidcntate upper. H. lower long bipinnatc, I, lower short 
bipinnate. Scales: A= 1.2mm; B= ().4mm; C= l.Omni; D= ().2mm; E= 0.4mm: F-I= 0.2mm. 
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Fig. 4. Pontogenia phaeogramma A-E hololype. F-I paralype; A. dorsal caecac from nolopodium of mid-body segment: 
B.cirrigerous notopodium from segment 24. posterior view, (long dorsal fell cut away); C, detail ol paleal notoseta Irom 
mid-body; I), bidentale neurosela from mid-body ncuropodium, .segment 19; E. 2 bidenlatc neurosetae from posterior 
neuropodium, segment 38. Scales: A= 2.0mm; B= 2.0mtn: C= I.Omm; D= 0.4mm; E= 0.2mm. 


dorsum in both species. However Chamberlin 
(1919) states that the paleal notosetae are 
numerous and conspicuous and increase in 
length markedly in the ‘caudal region'; the 
notosetae are also described as being ‘grooved’ 
along one side. Paleal notosetae of 
P.phaeoi>ramma are sparse and inconspicuous 
down most of the body and possess no groove. 
Neurosetae of P. phaeogramma are much blunter 
and less curved than tho.se of P ciirva and the 
smallest worm of P. phaeogramma is much 
bigger (length 45mm. width 16mm) than that 
described for the largest specimen of P. ciin'a 
(length 12.5mm, width 6mm). Chamberlin 
(1919) makes no mention of the prostomium or 
anterior segments. The depth range is the same 
for the two species. 

A number of Pontogenia species have been 
described as having longitudinal papillate’ridges 


on the palps, e.g. P. indica in Willey (1905). 
Ebbs (1966:504, Fig. 5) describes P. sericoma 
as possessing slender, tapering palps, covered 
in fine papillae and the distal ends forming a 
blunt point. I have also observed the palps ol P. 
ohscura Monro. 1924 with slight annulations 
marked by the series of long papillae down the 
palp. However the palps of phaeogramma arc 
distinctive, with their brown colouring, 
concertina-1 ike annulations and long, constricted 
distal tips. 

There is no description in the literature of 
o{\\exPontogenia species with tlame-like paleal 
notosetae on the anterior segments. 

The only other pontogeniid species with 
smooth, i.e. non bidentate, neurosetae is P. 
ohscura which possesses such setae in all 
neuropodia down the body. 
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A NEW SPECIES OF TOXIC MARINE SPONGE 
(PORIFERA; DEMOSPONGIAE; POECILOSCLERIDA) 
FROM NORTHWEST AUSTRALIA. 

JOHN N.A. HOOPER', R.J. CAPON'' AND R.A. HODDER" 
'Northern Territory Museum of Arts and Sciences 
GPO Box 4646. Darwin NT 0801, Australia. 

^Department of Chemistry, University of Melbourne, 

Parkville Victoria 3052, Australia. 

ABSTRACT 

A new species of marine sponge, Biemtia saiicia sp.nov., belonging to the order 
Poecilosclerida. family Desmacellidae. is described from NW Australian coastal 
waters. It is compared with other desmacellids from Australasia, bringing the 
total number of species of Biemna known for this region to 14. The species 
contains a chemical irritant (p-hydroxybenzaldehyde), which is suspected to 
contribute to the contact allergic response, previously only known to occur in the 
related genus Neofihiilaria. 

Keywords: Porifera, Demospongiae, Poecilosclerida, Desmacellidae, Biemna, 
new species, Timor Sea, Indian Ocean, taxonomy, toxic sponge, chemical 
irritant. 


INTRODUCTION 

In 1982 a SCUBA diver in Northern Terri¬ 
tory waters first reported contracting a severe 
dermatitis reaction from handling sponges. 
Several other ca.ses were reported subsequently. 
The species of sponge thought to be responsi¬ 
ble for this contact allergic reaction was iso¬ 
lated, and its identity was confirmed by experi¬ 
mental application of sponge fragments and 
mucus onto human tissue, producing eryth¬ 
ema. Biochemical analysis of the sponge iso¬ 
lated a toxic metabolite (p-hydroxybenzalde- 
hyde), thought to be the causal agent of the 
contact allergic response (Hodder et al. 1991). 
This compound has not been reported previ¬ 
ously from marine sponges, although it is 
known to occur naturally in marine algae and 
bacteria. 

Symptoms of the allergic response included 
marked inflammation and severe itching of the 
skin soon after contact with the sponge, fol¬ 
lowed by swelling and pain to the affected 
area. Divers also reported mild toxic reactions 
following physical disturbance to the fragile 
"colonies” of the .sponge, i.e. without direct 


contact with the sponge, probably caused by 
sponge exudate suspended in the water col¬ 
umn. This exudate, which probably also in¬ 
cludes suspended spicules, appears to be able 
to penetrate through or under lycra, thin neo¬ 
prene wet suits and gloves. Symptoms ol direct 
contact may last for up to two hours, although 
the application of a salve (e.g. 1% butamben 
picrate) is useful in reducing the allergic reac¬ 
tion. 

Several other species of sponges are well 
documented as being chemically toxic, in¬ 
cluding two Australian species of the closely 
related genus Nepfihularia. Southcott (1987) 
provides a summary of these species and symp¬ 
toms they produce. The present paper provides 
a description of the toxic sponge. Further de¬ 
tails on the chemical structure of the irritant 
and the symptoms it produces are given by 
Hodder et al. (1991). 

METHODS 

Sponges were collected by SCUBA in the 
Darwin region, and by trawling on the North¬ 
west Shelf of WA. Methods of spicule prepa- 
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ration for light and scanning electron micros¬ 
copy are described elsewhere (Hooper 1986). 
Measurements of spicules provided here are 
based on 25 spicules of each category for each 
individual, and expressed as range (and mean) 
of length X width. Abbreviations used in the 
text: NTM, Northern Territory Museum, 
Darwin; NWS, Northwest Shelf. WA; SMF, 
Natur-Museum und Forschungsinstitut Senck- 
enberg. Frankfurt. 

SYSTEMATICS 

Family Desmacellidae Ridley and Dendy 
Genus Bienwa Gray 

Biemna saiicia sp.nov. 

(Figs 1-18, Table 1) 

Type material. HOLOTYPE - NTM Z2644: 
“Sponge Gardens”, East Point Marine Re¬ 
serve, Darwin. NT, I2°24.5’S, 13()°48.()'E, 
12m depth. 3 April 1986, coll. J.N.A. Hooper 
and D. Low Choy (stn. EP28). SCUBA. 
PARATYPE - NTM Z2626: same locality. 

Additional material. NTM Z()896: same 
locality, 12°25.0'S, 130°48.04’E, 10m depth, 
31 August 1982. coll. J.N.A. Hooper (stn. 
EP8), SCUBA. NTM Z2060: same locality. 
6m depth, 10 May 1984 (stn. EP14). NTM 
Z3015: N of Bedout 1.. NW of Amphinome 
Shoals, NWS, WA, I9®09.6'S. 118°56.6'E, 
74m depth, 19 August 1987,coll. J.N.A. Hooper, 
RV “Akademik Oparin” (stn. NWS54), beam 
trawl. 

Ecology. Not abundant. Found on shallow 
water subtidal reefs. 6-20m depth, usually at 
the base of laterite rock outcrops, partially 
buried in sand (Fig. 10). Known depth distribu¬ 
tion extends to 74m, on broken rock or dead 
coral reefs. 

Distribution. This species appears to be 
endemic to NW Australia, extending from the 
Port Hcdland region, WA (19°S. 119°E). to the 
Darwin region, NT (12°S, 131°E). The species 
has not yet been recorded east of Arnhem 
Land, despite recent surveys of the Cobourg 
Peninsula (11°S, 132°E) and Wessel Islands 
regions (11°S. 136°E). 

Description. Shape and surface features: 
Massive, fibrous, vaguely cylindrical base, 
partially burrowed into sand substrate, usually 
with fragments of rock, coral or other debris 
embedded within the basal portion. Arising 


from the base are numerous erect fibrous dig¬ 
its, each with many plumose lateral processes 
(Fig. 10). Some digits are completely free, 
tapering towards the apex, giving the sponge 
an extremely fibrous-hispid appearance, but in 
most ca.ses lateral processes are fused between 
adjacent digits, producing an open-reticulate 
consistency. The overall appearance ot the 
sponge is shaggy-digitate and delicate. This 
general morphology is distinctive and easily 
recognizable in the field. Basal diameter ot the 
described material ranges from 100-35()mm, 
although one sighting of the species (with 
nearly 600mm basal diameter) suggests that it 
can grow substantially larger. Surface digits 
range from very small (9-20mm long) with 
minute lateral processes (l-3mm long), to rela- 




Fi|*s 1-9. Spicules ot Bicntiui soiu'ici sp.nov. I, large 
choanosomal style; 2, small choanosomal style: 3, raphides. 
4, large microxeas (I); 5, small mieroxeas (II): 6, small sigma 
(Ill): 7. medium sigma (II): S, large sigma (I): 9, section 
through peripheral skeleton. 
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lively large and thick (100-180mm x 20-80mm), 
with small lateral processes (up to 8mm long). 

Osciiles: The surface is excavated by small 
(l-2mm diameter) and large pores (up to 8mm 
diameter), which are scattered over digits. 

Colour: Live colouration was typically pale 
yellow-beige (Munsell 2.5 Y 8/6-8/8), although 
several near-white or nearly yellow-brown 
individuals have also been seen in Darwin 
Harbour. Pigmentation in ethanol is similar to 
that in life. 

Texture: The sponge has a distinctive fib¬ 
rous stringy texture. Its fragile Halichondrici- 
like consistency reflects the low spongin con¬ 
tent of the skeleton, which permits easy frag¬ 
mentation upon physical contact. 

Ectosome: Surface is membraneous, with¬ 
out specialized regional spiculation. A promi¬ 
nent feature of the peripheral skeleton is the 
occurrence of spicule bundles standing erect 
on the surface (Fig, 9). These bundles are 
composed of up to 25 tracts of choanosomal 
styles and form the lateral processes on digits 
described above. They occur at irregular inter¬ 
vals, 300-1 ()00|im apart, and may extend up to 
700|im from the surface. Between these erect 
bundles there are single spicules or spicule 
bundles orientated more tangentially to the 
surface. A thin layer of light brown, granular, 
collagenous spongin forms the ectosome proper, 
coating the outer surface of the peripheral 
skeleton, including the protruding spicule bun¬ 
dles. and this layer of enhanced collagen depo¬ 
sition contains abundant microscleres. 

Choanosome: The choanosomal skeleton 
can be described as reneiroid reticulate near 
the periphery, becoming vaguely halichon- 
droid-reticulale near the axis (Figs 11-12). 
Towards the periphery the skeletal tracts form 
discrete bundles, usually 3-8 spicules wide 
(but sometimes up to 15). These tracts are 


short, because spicule bundles are rarely continu¬ 
ous for more than 3-4 lengths (2-3mm), where¬ 
upon they merge into the more disorganized 
halichondroid reticulation near the axis. Skel¬ 
etal meshes formed by peripheral spicule bun¬ 
dles are irregularly rectangular, 150-360|im 
wide. Spongin fibres are absent, although very 
light deposits of granular collagenous spongin, 
containing abundant microscleres, is dispersed 
between meshes, and spicule bundles are bonded 
together at their bases and points with a spongin 
accretion (Fig. 12). Microscleres are extremely 
abundant in the choanosomal skeleton, and in 
some places they are seen to form dense crusts 
around megasclcre bundles (Fig. 12). 

Megascleres: (Comparisons in dimensions 
between type specimens and other material is 
given in Table 1). Styles (Figs 1-2) - Two size 
classes (? age classes) of choanosomal styles 
occur within skeletal tracts, both forming spic¬ 
ule bundles and lateral surface processes, and 
differing from each other only in thickness. 
Styles are long, relatively slender, tapering to 
fusiform points, typically curved near the ba¬ 
sal end, with smooth rounded or very slightly 
subtylote bases; (1: 522-(616.8)-764pm length 
x 15-(21.4)-29|im width; 11:326-(530.6)-684pm 
length X 3-(7.7)-12|im width). 

Microscleres: Sigmas (Figs 6-8, 13-15) - 
Three size categories occur, identical in ge¬ 
ometry but differing greatly in length and 
thickness, and with some intermediate forms. 
Most sigmas are c-shaped; only very rare ex¬ 
amples of s-shaped forms were seen; (I: 53- 
(132.4)-208pm chord length x 2.5-(5.0)-8.0|am 
width; II: 22-(29.1 )-45iim chord length x 1.5- 
(2.5)-4.()pm width; 111: 8-( 16.4)-25|a chord 
length X ().5-(0.9)-1.5pm width). 

Microxeas (Figs 4-5, 16-17) - Two separate 
size classes of microxeas exist, differentiated 
only by their length, with only few examples of 


I'able I. Comparison in spicule dinrensions bcmcen type specimens and other material of Bicmiui saiida sp.nov. Measurements are given m micrometers and 


dermted as ranges (and means) of lengths x widths, 


.SPICULE 



IIoh)typc 


MATERIAL of H. sam ia sp.nov. 
Paratype 



Others (N=3) 


Styles 

1 

532- 

(585.6) • 

676 

x 

15 -(23.0) ■ 

■ 28 

543 - (589.4) - 648 

X 15 - 

(18.6) - 

23 

522 ■ 

(6.36.4) - 764 

X 

16 - (21.8) - 

29 

II 

490- 

(538.6) - 

592 

X 

7 - (9.8) • 

• 12 

401 • (506.4) - 580 

X 3 - 

(7.4) - 

12 

326 - 

• (5.36.1) - 684 

X 

4 - (7.1) - 

12 

Sigmas 

1 

83 - 

(1.34.4) • 

. 175 

X 

.v.-i - (4.7) ' 

• 6 

171 • (187.6) - 208 

X 4 - 

(6.0) - 

8 

53 

■ (113.3) - 190 

X 

2.5 • (.5.0) - 

8 

il 

24 - 

1,12.81 ■ 

■ 36 

X 

1.5 • (2.4) 

- 3 

31 - (32.8) - 45 

X 2 - 

(2.6) - 

3.5 

22 

• (26.6) - 44 

X 

1.5- (2.5) - 

4 

III 

12 - 

(16.0) 

■ 21 

X 

0.5 - (0.8) 

- 1 

13 - (17.2) - 25 

X 0.5 • 

(0.9) - 

1.5 

8 

- (16.2) - 21 

X 

0.5 - (0.9) ■ 

1.5 

Microxeas 

I 

63 - 

|‘)2.8) 

- 118 

X 

2 - (2.6) 

- 3.5 

82 - (108.4) - 125 

X 1.5 • 

• (2.4) - 

3.5 

62 

- (99.9) - 122 

X 

1.5 • (2.8) 

• 4 

II 

36 - 

(43.4) 

- 58 

X 

1.5 - (1.8) 

- 2.5 

35 - (40.8) - 48 

X 1.5- 

• (1.9) - 

2.5 

25 

- (38.7) - 53 

X 

1.5 - (1.9) 

- 3 

Raphides 

1 

175- 

(199.8) 

- 244 

X 

0.5 - (0.8) 

- 1.0 

141 - (179.6) - 208 

X 0.5 

- (0.7) - 

1.0 

140 

- (188.4) - 215 

X 

0.2 - (0.6) 

- 1.5 
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intermediate sizes. Both forms are robust, ta¬ 
pering to hastate points, and markedly thicker 
at the centre than at the apex, Microxeas occur 
singly or in bundles within the skeleton: (I: 62- 
(100.2)-125pm length x 1.5-{2.6)-4.0pm maxi¬ 
mum width: II: 25-(40.1 )-58pm length x 1.5- 
(1.9)-3.0pm maximum width). 

Raphides (Figs 3. 18) - One category of 
wispy hair-like raphides occurs singly or in 
large bundles within the skeleton. Raphides 
are relatively long, very slender, straight or 
recurved: sometimes one end is slightly asym¬ 
metrical (slightly more elongate, slightly 
curved): (140-( 188.9)-244pm long x 0.2-(0.7)- 
1.5pm wide). 

Etymology. The species name .saiicia (gk.) 
means wounded or hurt, and alludes to the 
toxic and irritating properties of this species. 

Remarks. Within the family Desmacellidae 
there are currently four well established gen¬ 
era and two of less certain placement. Bergquist 
and Fromont (1988:30) most recently discussed 
the family, including several genera which 
they considered should be placed there, but 


their treatment of the group was not complete 
and some of their conclusions require further 
discussion. A brief summary follows of the 
differences between each genus, together with 
remarks on their most likely affinities. 

1. Biemna Gray (with synonyms AlUinlo- 
pliora Whitclegge and Toxemna Hallmann) 
contains species with a plumose or plumoreticu- 
late choanosomal skeleton, with variable de¬ 
velopment of spongin fibres, an erect ectosomal 
skeleton and often shaggy surface, and 
megascleresconsisting of sty Ics or subtylosty les 
of one size only. Micro.seleres always include 
sigmas and raphides. and may also include 
microxeas. commas, microstrongyles and 
spheres. 

2. Sigmaxinella Dendy (with synonym S/g- 
nuixiii Hallmann) contains species with a con¬ 
densed axial skeleton, a plumose or plumo- 
reticulate extra-axial skeleton, well developed 
spongin fibres, a plumose-erect ectosomal skel¬ 
eton. and megasclercs consisting ol styles ol 
one size only. Microsclercs are sigmas and 
microxeas. This genus was previously assigned 



Hf;. to. Holotype ol liieimui saiicia sp.nov, (NTM Z2fi44). in situ at lias! Point "Sponge Gardens (eenire ol photo, in two 
clumps, as indicated by arrows; taken t'rom a colour slide: scale is 2(H)mni long). 
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to the family Sigmaxinellidae Levi, order 
Axinellida(e.g. Bergquist 1970; Hartman 1982) 
on the basis of its axially compressed skeleton. 
Hooper (1984) subsequently merged it with 
the poecilosclerid group Dcsmaccllidae (a senior 
name for Bicmnidae Hentschel. 1923). al¬ 
though he included the group in the polyphyletic 
"order" Axinellida. It can be asserted that the 
desmacellids should be included in the 
Poccilosclerida, because although they lack 
the synapomorphy for this order (chelate 
microscleres) they have closest at Unities with 
the Mycalidae and Hamacanthidae (skeletal 
structure, geometry of some microscleres). 
However. Bergquist and Fromont (1988) ar¬ 
gue that axial compression of the skeleton 
found in Siiiina.xiiu’lla is a character which is ot 
primary importance at the ordinal level of 
classification, and thus on this basis they main¬ 
tain the distinction between Desmacellidae 
(Poecilo-sclerida) and Sigmaxinellidae 
(Axinellida). This interpretation is not ac¬ 


cepted here. Supporting evidence for the posi¬ 
tion adopted in this work can be found readily 
in other poecilosclerids, such as Esperiopsis 
(family Esperiopsidae/Desmacididae) (e.g. E. 
desmop-honi Hooper and Levi) and Axociclla 
(family Microcionidac) (e.g. C/at/)nr/(A.voc7c//«) 
canaliciilcita Whitclegge). both of which have 
chelate microscleres and compressed axial and 
plumose or plumoreticulatc extra-axial .skel¬ 
etons (Hooper and Levi 1989: Hooper, in prep.). 

3. Desiiiacella Schmidt (with synonyms Sig- 
matoxella de Laubcnfels, Sigmotylotella Burton, 
Tylodc’sma Thiele and Tylosigma Topsent) has 
a reticulate, plumo-reticulate and vaguely 
halichondroidchoanosomal skeleton, with poorly 
developed spongin fibres, a tangential 
halichondroid ectosomal skeleton, and 
megascleres consisting of well formed tylosty- 
les. Microscleres are sigmas and raphides. The 
distinction between Desmacclla (with true 
tylostyles and a vaguely halichondroid skele¬ 
ton) and other desmacellids. Biemna in par- 



Kigs 11 -12. Scanning electron micrographs of skeletal stnicture in Iliemiia suucici sp.nov. holotype NTM Z2644,11. Reticulate 
organization of the peripheral skeleton (magnified 46.4 times, scale is 5(K)pm long); 12, enlarged view (shown as a box on 
I-ig. 11) of the junction between two spicule bundles, showing an accretion of spongin around the bases of megascleres and 
a canict of microscleres covering megasclere bundles (magnified 247 times, scale is lOOpm long). 
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Pigs 13-18. Scanning electron micrographs ot microsclcrcs in liieiiina saucia sp.nov., holotypc NTM Z2644 (all scales arc 
lOpm long). 13, sigma 1; 14, sigma II; 15. sigma III: 16, microxca I; 17, microxca II; 18, sigmas and curved raphides. 


ticular, is not at all straightforward: some 
intermediate conditions occur. 

4. Ncofihiilarici Hechtel has an irregular 
i.sodictyal reticulatechoanosomal skeleton, with 
well defined spongin fibres, a membraneous or 
tangential ectosomal skeleton and typically 
smooth surface, and megasclercs consisting of 
mostly diactinal spicules (strongyles, oxeas or 
sometimes styles). Microscleres are sigmas, 
raphides and microxeas (commas occur in one 
species). Apart from the possession of diactinal 
spicules, Ncofihularia fits best with the 
desmacellids, showing closest similarities to 


several species of Bicnina. All species ot 
Ni’ofihiilciria so far recorded are toxic, but this 
feature is not confined to this genus (cf. Wilkinson 
1978), as demonstrated by the discovery of B. 
siiucia sp.nov, 

3. ? Microtylosiylifcr Dendy has an irregu¬ 
larly reticulate choanosomal skeleton, poorly 
developed spongin libres. a specialized tan¬ 
gential ectosomal skeleton of small microsty¬ 
les. and mcgascleres consist ol styles. Micro¬ 
scleres are microstylcs only. This genus docs 
not fit easily into the Desmacellidae (cf. 
Bergquist and Fromont 1988), lacking sigmas. 
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and its microstyles are not the same as mi- 
croxeas or raphides in other desmacellids. It is 
possible that the type species (/W. anomalus 
Dendy) has closer affinities to the “axinellid” 
genus Anwrphhwpsis Carter, which Van Soest 
cr al. (1990) referred to Halichondrida. Anwr- 
phinopsis also has small dermal styles, and in 
some species both the smaller and larger styles 
have constricted heads, as seen in Mi- 
crotylostylifer. 

6. ? Kerasemna Pulitzer-Finali has a reticu¬ 
late choanosomal skeleton with well devel¬ 
oped spongin fibres, a tangential ectosomal 
skeleton, and megascleres consisting of sub- 
tylostyles. Microscleres are stated to be sigmas. 


“toxas” and raphides. This genus is dubious 
and may be related to/\;'cnor/!a///7a (Mycalidae); 
“toxas” recorded by Pulitzer-Finali (1982) arc 
simply curved raphides, occuring singly or in 
trichodragmala, and subtylostyles described 
in the type species (K. tenuityla Pulitzer-Finali) 
verge on the tylote condition, and are embed¬ 
ded in well developed spongin fibres. 

Within the Australasian region 13 species of 
Biemna have been previously recorded, many 
of which occur in tropical waters in the vicinity 
of NW Australia. Table 2 compares spicule 
dimensions for each of these species. In the 
diversity of spicules B. saiicia has obvious 
affinities with three other species, although 


Table 2. Cutnparison in spiculalion bciween new and known species of B/emno found in Ihe Indo-Auslralian region AH measurements are given in micromelres. 
and denoted as length or length x width. Measurements are taken from the literature, except those species indicated ( ) which were taken from examination of type 


maicrial. 


SPECIES 



CHARACTER 



LOCALITY 



styles 

sigmas 

microxeas 

raphi(3es 

Others 


1. B saucia sp.nov. 

I 

522-764x15-29 

53-208x2.5-8 

62-125x1.5-4 

140-244x0.2-1.5 

- 

Indian Ocean 

11 

326-684x3-12 

22-45x1.5-4 

25-58x1.5-3 



and Timor Sea 


Ill 


8-25x0.5-1.5 





2. B. uniensis 

1 

365-688x10-16 

- 

■ 

95-190 

- 

Arafura Sea 

Hentschcl (1912:352) 

11 

58-240x2-4.5 






.3. B. ciocalyproiiles 

1 

500x18 

16-17 

- 

30 

- 

Port Phillip. Vic. 

(Dendy. 1897:242) 

4.B. fistulosa 

I 

300-330x8 

58x2 

105x3 

1 10 

■ 

Ambon. Indonesia 

(Topsenl. 1897:462) 

5. B. fort is 

Topscni (1897: 463) 

1 

11 

939-1416x20-23 

20-21X1 

90-112x4-6 


140-160 

• 

Ambon. Banda Sea. 

Arafura Sea, 

Straits of Malacca. 

Indonesia . and Red Sea 

6. B. fraailis 

I 

400-500x29-40 

90 


200-300 

90-100 

Ambon, Indonesia 

Kieschnick (I898:.'i.1) 

11 

19 

220-8 

20-1 


36 

(toxas) 

Ternaie, Indonesia 

7. B. luiniilis 

1 



Thiele (1903:944) 







* 

8. B. liposphaera 

I 

424-625 

70-240 

52-158 

168-219 


Arafura Sea 

Hcnlschel (1912:352) 

11 


40-65 






111 


10-27 





9. B. me^aiosiama 

1 

555-719x12-25 

75-222 

49-122 

156-211 

9 diam.' 

Arafura Sea 

Hcnlschel (1912:351) 

11 


30-52 



(spheres) 



ill 


19-25 





10. B. microsironf’yla 

(Hcnlschel. 1912:354) 

1 

336-496x7-22 

9-10 

40-60 

160-240 


Arafura Sea 

11 ."B. miiroxa"- 

1 

216-288x4-6 

■ 

65-77x1 

25 

■ 

Shark Bay and 

Abrolhos Is, WA 

Hentschcl (1911:316) 







12. B. trirhaphis 

1 

350-500x15-18 

70-80x3 

40-170 

80 

12 

Ambon and Ternate, 

(Topsent, 1897:461) 

11 


40-45x2 



(commas) 

Indonesia 


111 


18-20x1 





13. B. inincuia 

1 

272-304x4-6 

50-60 

- 

■ 

■ 

Arafura Sea and 

Hentschcl (1912:353) 







Seychelles 

14. Bicmiia sp. 

Hentschcl (1912:352) 

1 

528-632x8-10 

35 


80-32 


Arafura Sea 


‘ described by Hcnlschel (1912) but not found during a re-examination of the holotype. 
* a .synonym of B- fiihiilma Dendy from Ceylon. 
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specific dimensions of spicules differ between 
them. Bienma fistulosa (Topsent, 1897) from 
Ambon, has a fragile consistency, an elongate, 
open fistulose growth form, and an irregularly 
reticulate non-fibrous skeleton. Desqueyroux- 
Faundez (1981) also noted that commas may 
be native to the species, although these were 
not described by Topsent (1897). Biemna mega- 
losigma Hentschel (1912:351) (holotype 
SMF1056) and B. liposphaera Hentschel 
(1912:352) (holotype SMF960T), both from 
Aru I., Arafura Sea, and both originally de¬ 
scribed as varieties of a single species, are 
massive, erect and branching sponges. They 
have shaggy irregular surfaces, irregularly re¬ 
ticulate choanosomal skeletons and irregular 
ectosomal skeletons. Hentschel (1912) also 
found spheres present amongst the microscleres 
of B. megalosigma, although these were not 
seen in the fragments of the holotype exam¬ 
ined. Altogether, B. saucia is most similar to 
B. megalosigma in its spicule diversity and 
spicule dimensions, although B. saucia has a 
second category of smaller microxeas. Biemna 
saucia is also most distinctive in its halichondroid 
choanosomal skeleton (reminiscent of the ge¬ 
nus Desmacella), but with formed by discrete 
bundles of styles, and its toxicity is very simi¬ 
lar to that found in the three known species of 
Neofihularia. 
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AN EVALUATION OF THE GENUS TETHYA (PORIFERA: DEMOSPONGIAE: 
HADROMERIDA) WITH DESCRIPTIONS OF NEW SPECIES FROM THE 

SOUTHWEST PACIFIC. 


PATRICIA R. BERGQUIST AND MICHELLE KELLY-BORGES 
Department of Zoology, University of Aiicklancl. P.B. Auckland, New Zealand. 

ABSTRACT 

A review and redefinition of descriptive tenninology and specific diagnostic cliaracters 
in tlie genus Tethxu has allowed an evaluation of the status of Tethya and construction 
of a descriptive framework through which new species can be recognised. Descriptions 
of eleven new species of Tethya from New Zeiiland. Australia, Papua New Guinea and 
New Caledonia are given in conjunction with redescriptions of Tethya aurantium, T. 
seychellensis and T. rohum. Suggestions for a new approach to the systematics of 
Tethya are put forward. 

Keywords: Porifera, Demospongiae, Hadronierida, Tethyidae, Tethya, new species, 
taxonomy, phylogenetics. 


INTRODUCTION 

This communication reports 11 new .species of 
the genus Tethya (Class Demospongiae, Subclass 
Tetractinomorpha, Order Hadromerida, Family 
Tethyidae) and provides redescriplions and re- 
evaluations of several species of this genus. 

At present there are a number of large 
demosponge genera which obviously contain sev¬ 
eral generic entities or groups, eg. Haliclona 
(Bergquist and Warne 1980), Tlalicliondria, 
Hvtneniacidon. Axinella (Bergquist et al. 1980, 
1985). The difficulty is not in recognizing such 
problem areas but in coming forward with new 
information and new approaches which can re¬ 
solve the composition of such genera (Bergquist 
and Wells 1983). Tethya is potentially one such 
genus. The descriptions of the new species which 
follow provide a framework within which some 
suggestions for subdivision ot the genus can be 
developed. 

We must note that this work has been many 
years in preparation and. during the period that 
one of us has set this topic aside. Sara (1987) has 
turned his attention to the genus and his studies 
have provided a uselul framework. This contribu¬ 
tion should assist in the general and joint aim of 
identifying characters which define groups of 
species presently clustered within the genus Tef/zya. 


BACKGROUND 

A major problem in comparing descriptions of 
sponges generated by di 11 erent authors over nearly 
two centuries is tenninology and the way it is 
applied. This is particularly so in the case of the 
micro.scleres in Tethya and it also applies to 
regional differentiation in the soft tissues and to 
features of the sponge surface. Imprecision in 
terminology must be resolved before descriptive 
data can be used reliably in taxonomic analyses as 
raw material forcladistic and biogeographic stud¬ 
ies. We have included diagrammatic and photo¬ 
graphic material in support of the sy.stematic 
descriptions sufficient to make our tenninology 
clear. 

Spicule terminology. The shape, localization 
and function of spicules in the genus Tethya are 
characters of diagnostic value. An attempt is 
made here to develop a consistent tenninology for 
description of these spicules. 

Megascleres: The megascleres that radiate 
from a basal centrum to produce the characteristic 
tethyid skeleton are termed strongyloxeas. A 
strongyloxea is a monactinal spicule which dif¬ 
fers from a style only in the asymmetry and 
irregularity of both the proximal (stylo/strongylo) 
and distal (oxcote) extremities. Such irregulari¬ 
ties are denoted here by the prefix aniso; 
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isostrongyloxeas preserve the classical shape at 
both extremities. Stepping rather than tapering at 
the distal extremity can also occur. The spicules 
can be straight, curved or tlexuous. We find that 
these morphologies are frequently species spe¬ 
cific and as such should be included in the descrip¬ 
tion of megasclere complement. 

The arrangement of megascleres in tracts and 
brushes, and the arrangement of these structures 
in the cortex and at the sponge surface, provide 
consistent diagnostic characters and thus valu¬ 
able infonnation when assessing the relationships 
between species (e.g. Fig. 16). Megasclere tracts 
in some species continue from choanosome to 
cortex remaining uniform in size over their length 
(T. hiillae. Fig. 2.3; T. monnni. Fig. 21). In con¬ 
trast, there are species of Tethya in which tracts 
radiate within the cortex, with a range of branch¬ 
ing patterns from non-branched and solid (T. 
stolonifeia. Fig. 18; T. auramium. Fig. 16). to 
secondary (T. seycliellensis. Fig. 31) or elaborate 
tertiary branching (T.popae. Fig. 27; T. communis. 
Fig. 43). In addition to radiating non-branched 
megasclere tracts T. auramium has an erect pali¬ 
sade of spicules that crown each tract and protrude 
through the sponge surface. Sponges with branch¬ 
ing megasclere brushes usually also have radially 
disposed interstitial megascleres in the 
choanosome. 

Microscleres: The microscleres of Tethya arc 
of two major types - megasters. which include 
oxyspherasters and oxyasters. and micrasters. 
Oxyspherasters (Figs 1-4) occur predominantly 
in the cortex but can extend in attenuated numbers 
into the choanosome. These spicules have a large 
centrum with rays that are usually shorter than the 
centrum diameter. We recognize consistently 
three forms of oxyspherastcr in Tethya based on 
the morphology of the ray and its tip in addition 
to the ratio of oxyspherastcr ray length to centrum 
diameter. Oxyspherasters have oxeote ray tips 
with a conical (Figs 1 -2). or a concave (Fig. 3) ray 
profile . Mammillate oxyspherasters have a con¬ 
vex ray profile (Fig. 4). 

Oxyasters are restricted to the choanosome. 
These spicules are distinctive in that they have 
little or no centrum development and frequently 
very few rays. These rays are either unbranched 
(Fig. 5). bifurcate with smooth or spined ray tips 
(Figs 6a-b), or terminally branched (Fig. 6c). 
Rays can be curved or angulate. 

Micrasters (Figs 7-12) arc smaller than 
oxyspherasters and oxyasters. This term embraces 
a variety ol small spicules that pack the surface 
epithelium of the sponge and line canals in the 


cortex and choanosome. Intraspecific variation in 
the shape of these spicules is low. This justifies 
redefinition of the micraster categories that hqve 
been used hitherto (Burton 1924; Topsent 1918; 
de Laubenfels 19.50; Sara and Gaino 1987; Sara 
1987). Our redefinition of micraster morphology 
is based on the shape of the ray tip independent of 
any ornamentation such as spining that may also 
be present. The ray tip profile thus becomes an 
important diagnostic character for the differentia¬ 
tion of species in Tethya. 

Tyla-sters have a tylote ray tip which is often 
heavily spined (acanthotylasters) (Fig. 7). 
Strongylasters have a strongylotc ray tip and these 
are often only lightly spined 
(acanthostrongyla.sters) (Fig. 8). The ray tips of 
chiasters are truncate and short, also often heavily 
spined (acantltochiasters) (Fig. 9). Oxyspherasters 
have a centrum and oxeote ray tips, rays are 
usually smooth or lightly spined and compara¬ 
tively long (acanthooxyspherasters) (Fig. 10). By 
referring to this latter fomi of micraster as an 
oxyspheraster. rather than an oxyaster. we wish to 
make the distinction between oxeote micra.stcrs 
and the megaster-lype oxyaster which is confined 
to the choanosome of only a few species of 
Tethya. and which is later shown to be an impor¬ 
tant character in distinguishing groups of species 
within Tethya. 

Microoxyspherasters are extremely small 
oxyspherasters with conical rays (Fig. 11). 
Microoxyasters are extremely small oxyasters 
usually with unspined rays (Fig. 12). 

All micrasterscan vary in the degree of spination 
along the ray and at the ray tip, the length of rays 
and spines, and in the relative degree of centrum 
development. The.se appear to be constant fea¬ 
tures within species but are difficult to describe in 
an objective way. The average dimensions of 
micrasters and the number of rays on astcrose 
microscleres has generally been acknowledged to 
be variable. 

Using the above definitions closely related 
species such as Tethya aurantium and T. citrina 
(Sara and Gaino 1987) become easier to differen¬ 
tiate on the basis of their micraster content. For 
example, the “cortical tylasters and chiasters” of 
T. aurantium (Sara and Gaino 1987; Fig. 2a-c) and 
T. citrina (Sara and Gaino 1987; Fig. 3a-c) be¬ 
come acanthotylasters (Sara and Gaino 1987; Fig. 
2a) and acanthostrongyla.sters (Sara and Gaino 
1987; Fig. 2b-c) in T. aurantium and only 
acanthostrongylasters in T. citrina. In a case such 
as this where there is little recorded difference in 
spicule size between the two species, a strict 
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Hgs 1-6. Microsclercs atTeiliya. Refer to text for relative sizes: 1. long-rayed conical oxyspherasters in Tethva morumi (a). 
Tcihya aiiraniinm (b) and Teihya hiillae (c); 2, short-rayed conical oxyspherasters in Tethya coccinea (a). Tetfna crmmnini 's 
(b) and Tethya sollasi (c); 3. concave oxyspherasters in Teihya slolonifera (a,b); 4, mamntillate (convex) oxyspherasters in 

Teihya stolonifera{a.h)un<iTethyaaiaanliimi(cy.5.mhranchcdo\yaslcrs\nTethyaeommiiiiis{a).Telhyapellis{h)dndTellna 

australis (c); 6, branched oxyasters in Tethya fastinata (a), Tethya amplexa (b) and Tethva sevchellensis (c). 
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Figs 7-12. Microscicrcs ofTerhya. Refer lo text for relative sizes: 7, acantholy I asters in Tethya pcili.i (a), Tcihya seychellensis 
(b) and Teiliya fastiy<aia (c): 8. aeanihosirongylasiers in Terhya poptic (a). Teiliya coccinca (b) and Telhyti stolonifcni (c): 9. 
acanihocliiasters in Tethyu seychellensis (a). Tethyu fasti^uia (b) and Tetinv pellis (c): 10. acanthooxyspheraslers in Teiliya 
siolonifeni (a.c) and Teiliya hiillae (b): 11. microoxyspheraslers in Teiliya slalaiiifera (a.b); 12, microoxyasters in Teiliya 
seychellensis (a) and Teiliya papae (b). 
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Figs 13-14. Polyrhahtls of Telliya communis . Refer to text for relative sizes: 13, regular rods; 14. angulate rods. 


definition of spicule shape permits differentia¬ 
tion. 

In Tcihya communis there is an additional 
micraster type which we have termed the 
polyrhabd. These spicules are usually microspined 
rods with strongylote or tylote ends, they can be 
multiraycd with rays of different lengths (Fig. 

13) , and can be annulate along the main axis (Fig. 

14) . 

The colour notation for living and preserved 
specimens follow Munsell (1942). Collection 
localities are given in Figure 15. Spicule dimen¬ 
sions are given as mean length (range of length 
measurements) x mean width (range of width 
measurements) followed by the number of spicule 
measurements taken. All type material has been 
deposited in the Australian Museum (AM), Syd¬ 
ney. Australia and register numbers arc cited in 
the text. Other abbreviations: BMNH.The Natu¬ 
ral History Museum, London: UAZA, Zoology 
Dcpailmcnt, University of Auckland, Auckland: 
USNM, United States National Museum, Wash¬ 
ington: YPM, Peabody Museum of Natural His¬ 
tory, Yale University; SUZS, Zoology Depart¬ 
ment. Sydney University, Sydney. 

SYSTEMATICS 

Order Hadronierida Topsent 
Family Tethyidae (Jray 

Tethyidac Gray. 1867:492 

Diagnosis. Massive spherical to thickly en¬ 
crusting or mounded Hadronierida with strict 


radial mega.sclcre skeleton composed of monaxon 
megascleres in tracts and brushes. A distinct 
cortical region marked by strong collagen depo¬ 
sition is always present but developed to a greater 
or lesser degree. Megascleres arc strongyloxeas 
that can have markedly asymmetrical ends. 
Microscleres are oxyspherasters, oxyasters and 
micrasters in varying combinations. 

(Jenus Tethya Lamarck 

Taliya Lamarck, 1814:69 
Alemo Wright, 1881:15 
Donatia Nardo. 1833:522 
Tcthynrraphis Lcndenfeld. 1888:52 (comb, 
nor.) 

Diagnosis. Spherical to semispherical Tethyidae 
with perfectly radial skeleton dominated by tracts 
of megascleres that emanate from a solid spicule 
centrum. Tracts remain unifomi in diameter or 
diverge into bmshes which can branch in the 
collagenous solid or lacunar cortical region. Tracts 
can be supplemented with interstitial choanosomal 
megasclere brushes that are basally situated, pe¬ 
ripheral in the choanosomc. or dispersed through¬ 
out the choanosome. The sponge surface is pat¬ 
terned by blunt conules or by polygonal tubercules 
of variable size separated by pore areas. 
Mega.sclercs arc .strongyloxeas. Microscleres in¬ 
clude oxyspherasters. branched or unbranched 
oxyasters, micrasters which include acanthose 
tylasters, chiasters. .strongylasters, oxyspherasters, 
microoxyspherasters, microoxyasters and 
polyrhabds. Taliya species reproduce asexually 
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by production of both internal and external buds 
and sexually by production of parenchymella 
larvae following extrusion of eggs and sperm. 

Tethya aiirantium (Pallas) 

(Figs lb, 4c, 16) 

Alcyonium auraiitium Pallas. 1776:357. 

Tethya aurantium - Topsent 1900:294. 

Donatio lyncitrium - Burton 1924:1036. 

Tethya deformis - (pars) Burton 1924:1036. 

Tethya aiirantium- Bergquist 1968:35. 

Material examined. UAZA 1.2, 1.3: 
Cornwallis Beach, Manukau Harbour, Auckland, 
174‘’36'E, 37''01 ’S, 0-2m, 2 specimens, 14 Octo¬ 
ber 1990; UAZA 4.1, 4.6: Maori Bay, West 
Auckland, 174‘’27'E, 36‘’5rS, 0-lm, 1 specimen, 
25 October 1988; UAZA 6.9: Ohinau Island, 
northern New Zealand. 175‘'52’E, 36''44’S, 10m, 
2 specimens, 6 December 1988; UAZA 9.13: 
Monterey Bay. California, 121“55’W, 36‘’37’N, 
intertidal, 1 specimen, 5 March 1990. 

Comparative material. Tethya deformis 
Burton, 1924 (BMNH 57.1.17.5). 

Description. Sponge is spherical, 5mm to 59mm 
in diameter with a basal attachment di.se or small 
solid roots. The surface is mammillate to tubercu- 
late with elevations separated by pore grooves. 
The texture is firm, just compressible and 
microhispid to the touch. Tlie exterior colour in 
life is cadmium orange (5.0YR7/10 to 7/12) or 
golden yellow (2.5Y8/10 to 8/12) and internal 
colour oxide yellow (10.0YR7/8 to 6/8). In ethanol 
the colour is yellow white (5.0Y9/4) to apricot 
(7.5YR7/6). 

Skeleton. Widely spaced megasclere tracts 
440 to 680|im in maximum diameter radiate 
sharply in the outer half of the one to three mm 
deep cortex to form inverted cone shaped brushes 
(780 to I660|im diameter) (Fig. 16). In larger 
specimens megasclere tracts arc widely spaced 
and cortical brushes are up to 3000)1111 wide. 
Cortical brushes temiinate below the surface and 
radially dispersed megascleres emanate trom these 
brushes to form a thin palisade ot projecting 
spicules. Interstitial megascleres are abundant in 
the upper choanosonie and are radial in orienta¬ 
tion. Micrasters form a dermal crust and are 
abundant below this in the upper halt ol the 
cortex. Micrasters are abundant at and below the 
cortex-choanosonial boundary. The deeper re¬ 
gion of the cortex is extremely collagenous and 
extends around the megasclere tracts into the 
choanosome to form a scalloped boundary. 



16 


Fig. 16. Tethya aiirantium: general skeletal arrangement. 

Micrasters are rare in the lower cortex. 
Oxyspherasters occur in the upper cortex, form¬ 
ing occasional perpendicular tracts of single 
spicules through the lower cortex to the upper 
choano.some where they are frequently more abun¬ 
dant. Oxyspherasters are common in the inner 
choanosome. In deep water specimens 
microscleres are less abundant than in intertidal 
specimens. 

Spicules. Megascleres: Anisostrongyloxeas. 
proximal ends strongylote, distal ends hastate 
oxeote.Spiculesarecentrally thickened; 1189(478- 
1739)xl7(9-26)|.im, n=20. 

Microscleres: Megasters: oxyspherasters, 
occasionally mammillate (Fig. 4c), rarely con¬ 
cave with long fine rays (Fig. lb); 49(31-67)(am, 
n=20. Micrasters: acanthooxyspherasters, 
acanthostrongylasters, occasionally acantho- 
tylasters; 1 l(7-14)|am,n=20,microoxyasters;4(3- 
5)|am, n=5, microoxyspherasters with double 
pointed ray tips; 4(3-5)|im, n=5. 

Ecology. Tethya aiirantium can be solitary or 
is clustered in groups of 2 to 20 individuals that are 
discrete but auached by broad short basal stolons. 
The sponge is found in crevices and under over¬ 
hangs on rocky reef platforms, or on the tops of 
boulders covered by algae. In the subtidal indi¬ 
viduals are common on most rocky reef faces, in 
light or in semi-shade. 

"Remarks. No substantial differences can be 
found between material from Monterey Bay, 
California, Torbay on the British coast. New 
Zealand specimens examined here, and descrip¬ 
tions of Tethya aiirantium in the literature. 

The micraster categories of Tethya aiirantium 
have received attention recently with the observa¬ 
tion by Sara and Gaino (1987) that T. aurantiiim 
has two distinct sets of micrasters, one that con- 
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Pigs 17-19. Tcthya slolonifcvu: 17. preserved specimen, scale = I cm; 18. general skeletal arrangement, 19, centrum 
development in microasters. 


sists of ‘chiasters’ (acanthostrongylasters. see 
Sara and Gaino 1987:315, Fig. 2b-c) and tylasters 
in a demial layer, and another, a set of ‘uniform 
oxyasters’ occuring in the middle to lower cortex 
and extending into the choanosomc. Sara and 
Gaino difterentiate these spicules by size as well 
as morphology. This pattern was observed in 


several New Zealand specimens of Tethyu 
ciiiraiuiiwi but it was not as precise as Sara and 
Gaino’s work indicated. 

We have not emphasised dispositional and 
dimensional differences between micraster cat¬ 
egories in this work. Such differentiation is not 
evident in most of the material examined here. 
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with the exception of Tethya fcistigata and T. 
ample.xa where deformed acanthocliiasters are 
found more frequently in a cortical dermal layer 
than in the lower cortex or choanosome. For 
closely related species, however, differences in 
disposition of micrastcr types could provide addi¬ 
tional useful characters for species separation as 
Sara and Gaino indicate. 

It is also our experience that micraster catego¬ 
ries in all species examined have characteristic 
dimensions - acanthooxyspherasters are consist¬ 
ently longer rayed, hence larger, than 
acanlhostrongylasiers. acanthotylasters and 
acanthocliiasters. We suggest therefore that Sara 
and Gaino's oxyasters are actually 
acanthooxyspherasters as Tethya aiiraiiliuni does 
not contain true oxyasters in the sense of Dendy 
(1921), where oxyasters arc defined as lacking a 
centrum and having frequently curv'ed or branched 
oxcote rays. Oxyasters are significantly larger 
than micrasters and are confined to the 
choanosome. Attention to these distinctions will 
avoid confusion in any future analysis of the 
microsclerc complement of Tethya aiirantiiint. 

Distribution. Atlantic coast of Europe, Africa. 
South America, New Zealand. Mediterranean. 

Tethya slolonifera sp. noi . 

(Figs 3a-b, 4a-b, 8c, lOa.c. 1 la-b, 17. 18. 19. 

PI la-e). 

Type Material. HOLOTYPE - AM Z.5000: 
Westmerc Reef. Waitemata Harbour, Auckland. 
New Zealand. 174'’42'E, 36“5rs, ()-0.5m, 2 
Frebruary 1988. 

Additional material. UAZA 7.1, 26 August 
1989, UAZA 9.5. ! February 1972, UAZA 9.15. 
16 October 1974, UAZA 9.4, 30 December 1990: 
Westmere Reef, Waitemata Harbour, Auckland. 
174‘’42’E, 36'’5rs. 0-().5m. 5 specimens; UAZA 
9.16, 4 June 1974, UAZA 8.9,4 June 1974: Mill 
Bay, I74‘'37'E, 37"00’S, and Cornwallis Beach, 
Manukau Harbour. Auckland, I74'’36'E, 37''OrS. 
0-1. 5m, 5 specimens. 

Description. A perfectly spherical to sub- 
spherical sponge 3 to 11mm in diameter with 
extensive basal stolons from which numerous 
buds arise (Fig. 17. PI. la). The surtace is dissected 
into circular or polygonal areas by a system ot 
pore grooves. Oscules are dispersed on tubercules 
Hush with the sponge surface elevated above pore 
grooves. Texture soft, compressible in life. Col¬ 
our of the cortex in life is reddish yellow (2.5 Y8/ 
10 to 2.5Y8/12) and the choanosome is yellow 


brown (1().0YR7/1() to 10.0YR6/8). In ethanol 
the sponge is orange brown (1 ().0YR7/4) through¬ 
out. Tethya stoloiiifera reproduces asexually by 
stolon budding, but internalized buds have also 
been found occa.sionally in this species. 

Skeleton. Well separated nanow megasclere 
tracts 200 to 425pm wide radiate through a cav¬ 
ernous endosome (Fig. 18). Tracts radiate in the 
cortex to fonn inverted cone-shaped brushes 10(K) 
to 1500pm wide. Megasclere tracts are frequently 
strongly spiralled about the solid spicule core. 
Spicules can protrude through the surface. Inter¬ 
stitial spicule brushes form a dense radiating sub¬ 
cortical band. The cortex is 2(X) to 1300pm deep 
and extends into the choanosome around 
megasclere tracts to produce a scalloped bound¬ 
ary. The deeper region of the cortex is strongly 
collagenous. Micrasters are packed in a surface 
layer 25 to 50pm deep and are abundant 
subdermally in the cortex. Oxyspherasters are 
present in moderate abundance throughout the 
cortex. Micrasters and oxyspherasters decrease in 
density in the lower 1(X) to 2(K)pm of the cortex 
and are occasional in the choanosome. 

Spicules. Megascleres: Anisostrongyloxeas, 
proximal ends strongylote, distal ends fusifonn or 
hastate oxeotc; 741(218-1225)xl6(8-26)pm, 
n=20. 

Microscleres: Megasters: Oxyspherasters, 
mammillate (Fig. 4a,b). conical and concave 
(Fig. 3a,b) in equal numbers; 39( 13-76)pm, n=20. 
Micrasters: acanthostrongylasters with reduced 
spilling and large centrums (Fig. 8c). 
acanthooxyspherasters with small centrums (Fig. 
10a,c). acanthotylasters and with long spines and 
large centrums (Fig. 19); 12(8-14)pm, n=10, rare 
microoxyspherasters (Fig. lla.b): 6(3-10)pm, 
n=l(). 

Ecology. Sponges are discrete but are attached 
by long basal stolons in tuifmg coralline algae on 
intertidal basalt boulders, or in crevices in shal¬ 
low subtidal to intertidal rocky reef platfonns in 
sheltered bays. 

Remarks. Other species of Tethya that resem¬ 
ble T. stoloiiifera in some features are T. noiregica 
Bowerbank and T. deformis Thiele. Tethya 
norvegiea is a small sponge with a thin cortex 
containing large cavities and megasclere tracts 
that radiate in the cortex (Bowerbank 1872). A 
specimen identified as T. noiregica (BMNH 77- 
5-21-152) from Norway is comparable to T. 
stoloiiifera in the arrangement of megasclere 
tracts which form inverted cone shaped, 
unbranched brushes in the cortex, but interstitial 
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megascleres in this specimen are present through¬ 
out the choanosome. The specimen of T". norvegica 
differs dramatically from T. stolonifera in 
spiculation: oxyspherasters in T. nonegica are 
rare. 21 to 38|Jm in diameter, with long conical 
rays that are often severely truncated, and 
megascleres are 784 to 1379|im in length. In T. 
non'egica micrasters have very fine long rays and 
are completely lightly microspined 
acanthooxyspherasters and acanthostrongyl- 
asters. 

TethyadeformisThiele resembles T. stolonifera 
in having lightly spined acanthostrongylasters 
that show some centrum development and a 
strong spiraling of megasclere tracts around a 
solid spicule core (Thiele 1898). The two species 
differ in mega.sclere size (T. deformis: 1300- 
1 SSOprn: Thiele 1898) and body fonn. T. deformis 
being irregularly lumpy, flattened and elongate 
rather than .spherical. Micraster centrum develop¬ 
ment is not as marked in T. deformis as it is in T. 
stolonifera. 
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Fig.s 20-21. Tethyu morloni: 20, preserved specimen, scale = 
I cm; 21, general skeletal arrangement. 


Tethya monstrosa (Burton, 1924) from Tasma¬ 
nia has oxyspherasters of three morphologies anc 
micrasters that have Uirge centrums, frequently 
reduced ray numbers and ray spination. as do the 
comparable spicules of T. stolonifera. However. 
T. monstrosa also contains oxyasters and ha.s 
microscicres that pack both the cortex and the 
choanosome (Burton 1924). 

Tethya stolonifera is similar to T. anrantimn in 
general skeletal arrangement with both species 
having sharply radiating unbranched megasclere 
tracts and interstitial megascleres in the outer 
choanosome. The two species differ considerably 
in details of spicule morphology, dimensions and 
disposition, in body size, surface structure, 
colouration, and in mode of a.sexual reproduction. 

Etymology. The species name emphasises the 
capability for development of an extensive basal 
stolon system. 

Tethya mortoni sp. nov. 

(Figs la, 20,21) 

Type Material. HOLOTYPE - AM Z5()73: 
Cornwallis Beach. Manukau Harbour, Auckland, 
New Zealand. I74"36’E, 37'’0rS. 0-().5m. 

Additional material. UAZA 8.4c: Cornwallis 
Beach, Manukau Harbour, Auckland, New Zea¬ 
land. 174'’36’E. 37"()1 'S, ()-().5m. 5 specimens, 22 
July 1988. 

Description. An ovoid sponge six to eight mm 
in diameter and 8 to 12mm ri,sing from a basal 
attachment disc (Fig. 20). The surface is divided 
into low tubercules. There is a single or double 
apical oscule. The texture is fimi, just compress¬ 
ible in life. Exterior colour in life is maize yellow 
(2.5Y8/10), interior is brown yellow (7.5YR7/ 
10). In ethanol the sponge is yellow white (2.3 Y8/ 
12) throughout. This species reproduces by the 
asexual production of buds on erect tissue fila¬ 
ments 0.3 to 1.0mm thick and one to two mm long. 

Skeleton. Fine megasclere tracts 122 to 490pm 
wide radiate from the centre of the sponge, ex¬ 
panding slightly within the cortex, spicules only 
just protrude beyond the .sponge surface (Fig. 21). 
Sparse interstitial mega.scleres are disposed 
radially at irregular intervals in the upper 
choanosome. The cortex is 243 to 490pm deep 
and the lower quarter is strongly collagenous but 
shows no lessening of spicule density. Micrasters 
font! a demtal layer and are abundant below the 
cortex-choanosomal boundary, attenuating in 
number into the choanosome. Micrasters and 
short-rayed oxyspherasters are moderately dense 
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below the dermal layer and throughout the cortex. 
Micrasters and larger, long-rayed oxysphera.sters 
are abundant but iiTcgularly distributed in the 
deeper choanosome. Shon-rayed oxyspheraslers 
occur in the cortex and choanosome but decrease 
in number in the upper third of the choanosome. 

Spicules. Megascleres: Anisostrongyloxeas. 
proximal ends strongylote. distal ends fusifonn 
oxeote; 735(384-1092)xl7( 10-21 )pm. n=20. 

Microscleres: Mega.slers; Choanosomal coni¬ 
cal long-rayedoxyspherasters with small centrums 
(Fig. la); 48{26-62)|im, n=20. cortical short- 
rayed oxyspherasters with large centrums 38(28- 
52)|im. n=20. Micrasters: short spined 
acanthostrongylasters. acanthotylasters with 
centrum development in 50% of spicules, occa¬ 
sional acanihooxyspherasters; 11(8-13)mm, n= 10, 
microoxyspherasters; 7(5-8)pm, n=5(), 

microoxyasters; 7(5-8)pm. n=5. 

Ecology. The sponge is solitary and grows 
deep in crevices on the sides of shallow subtidal 
rock platforms adjacent to deep water channels. 



Figs 22-23. Tethya bullae: 22, preserved .specimens, 
scale = 1 cm; 23. general skeletal arrangement. 


Remarks. Although Tethya mortoni and T. 
stolonifera are similar in body size and occupy a 
comparable habitat, they differ markedly in skel¬ 
etal architecture and spicule morphology. Tethya 
mortoni has megasclere tracts of unifonn width, 
a thin cortex with moderately dense 
oxyspherasters, and long-rayed oxyspherasters in 
the choanosome. In these features T. mortoni is 
similar to the later described species T. hiillae. 
Tethya mortoni has been recorded only from 
Cornwallis Beach, Manukau Harbour. 

Etymology. This species is named after Pro¬ 
fessor J. E. Morton, Emeritus Professor of Zool¬ 
ogy, University of Auckland. 

Tethya bullae sp. nov. 

(Figs Ic, 10b. 22. 23) 

Type material. HOLOTYPE-AM Z5074: Al¬ 
derman Islands, northern New Zealand. I76''05'E. 
36'’58‘S, lOOm. 2 Fcbruar>’ 1966. 

Additional material. UAZA 9.8: West of 
Cape Reinga, New Zealand, 172'’40’E, 34'’24’S, 

134m, 2 specimens. 15 October 1971: UAZA 9.7: 
Cuvier Island, New Zealand. I75''45‘E, 36'’23’S, 
81m, I specimen, 8 July 1966. 

Description. A spherical to ovoid sponge, 10 to 
14mm in diameter, 11 to 20mm high, with basal 
llattened branched rooting processes (Fig. 22). 
The surface is raised into large blunt tubercules I 
to 2 mm high and wide supported by the extension 
of thick megasclere tracts which traverse the 
cortex. The surface is often partially covered with 
adherent pebbles and shell fragments. In life the 
sponge is barely compressible and is yellow gray 
(5.0Y7/2) in colour with a slightly paler cortex 
and tubercules. In ethanol, interior and cortical 
tissue between tubercules is reddish yellow 
(10.0YR7/6). Tethya hnllae reproduces by the 
production of internal buds. 

Skeleton. Isolated tracts of mcga.sclcres 500pm 
wide traverse the choanosome and radiate slightly 
in the cortex where they support the marked 
surface tubercules (Fig. 23). Spicules can pro¬ 
trude well beyond the surface. Choanosome and 
cortex are packed with microscleres. The cortex 
is cavernous, 250 to 2500pm deep, and densely 
packed with short-rayed oxyspherasters and 
micrasters, with the later particularly dense in the 
peripheral lOOpm. The choanosome is packed 
with large long-rayed oxyspherasters and 
micrasters, and the cortex-choanosomal bound¬ 
ary is extremely narrow, collagenous and 
aspiculous. Short-rayed oxyspherasters are par¬ 
ticularly abundant in the outer choanosome. 
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Spicules. Megascleres: Anisostrongyloxeas. 
slim strongylote proximal ends, hastate oxeote 
distal ends; I361(350-2225)x2()(8-3())pm, n=20. 

Microscleres: Megasters: Choanosomal long- 
rayed oxyspherasters with slightly curx'ed long 
fine rays, ray tips occasionally bifurcate (Fig. Ic); 
110(83-I66)pm, n=3(); cortical short-rayed 
oxyspherasters often with forked or truncated 
rays; 88(62-114)pm. n=20. Micrasters: com¬ 
pletely and finely microspined acantho- 
oxyspherasters (Fig. 10b). acanthostrongylasters; 
I4(ll-15)pm. n=2(), microoxysphera.sters; 9(9- 
I0)|am. n=5. 

Ecology. Tlie sponge is a solitary deep water 
species which occurs rooted in shell, mud and 
gravel substrate. 

Remarks. Teiliya hitlkie resembles T.fissunita 
Lendenfeld from Port Jackson. Australia, in that 
both species grow rooted in soft substrate and 
have a ver\' pronounced tuberculate surface. The 
tubercules of T. fisswata are. however, large 
expanded inverted cones with tenninal depres¬ 
sions (Hallmann 1914; PI. XV. Fig.3) while the 
tubercules of T. bullae are narrow, blunt and of 
unifomi thickness. 

Examination of slide material on'ethyafhswata 
(Dendy Collection; 25.11.1.1092) reveals that 
both Tclliya bullae and T. fisswata have robust 
unbranched megasclere tracts, lack interstitial 
megascleres and have long-rayed oxyspherasters 
which pack the choanosome. The two species 
differ in details of spiculation; the choano.somal 
oxyspherasters of T. fissurala are considerably 
larger than those of T. bullae {T. Jhsurata-mcixn 
diameter I76|am. range 94-285pm. n=20). and T. 
fissurala contains oxyasters. The micrasters of T. 
fissurala are of different morphology to those of 
T. bullae: micrasters in T.fissurala are acanthooxy- 
spherasters and acanthochiasters with enlarged 
centrums, those of 7’. bullae are acantho- 
oxyspherasters and acanthostrongylasters. Tetliya 
bullae reproduces by the production of internal 
buds. The reproductive mode for T. fissurala is 
unknown. 

Tetliya mortoui and T. bullae have a similar 
skeletal amingement with unbranched, minimally 
radiating megasclere tracts, a multilayered cortex 
with microscleres evenly distributed throughout, 
and large long-rayed oxyspherasters in the 
choanosome. This is an unusual and additional 
feature present in both T. mortoni, T. bullae and 
T. fissurala. The two species differ in general 
spicule density, with T. bullae having much greater 
spicule density, as well as in overall body mor¬ 
phology, surface structure, and in habitat. 


Etymology. The species name refers to the 
distinctive surface tubercules. 

Tetliya australis sp. nov. 

(Figs 5c, 24. 25. Plate lb). 

Tethya ingalli - Sollas 1888;43I. 

Donatia ini’alli - Mentschel I909;37l. 

Donatia diploclerma - (pars) Burton 1924; 1039. 

Tethya inyalli - (pars) Burton 1956; 120. 

Tethya ini’alli - Bergquist 1968;36. 

Tethya in.i’alli - Wiedenmayer 1989;29. 

Type material. HOLOTYPE - AM Z5086: 
Castle Rock. Whitianga, New T^aland, 174‘’50'E. 
36"5()'S. 26m. 8 December 1988. 

.Additional material. UAZA 1.1; Cornwallis 
Beach, Manukau Harbour, Auckland, I74'’36'E. 
37'’0rS. 0-2m. 2 specimens, 17 March 1988; 
UAZA 6.6; Castle Rock. Whitianga. I74“5()'E. 
36"5()'S. 20m. 2 specimens. 8 December 1988; 
UAZA 6.7: Ohinau Island. New Zealand. 
175 "52’E. 36'’44'S, 10m. 3 specimens, 6 Decem¬ 
ber 1988; UAZA 10: Whangaparapara. Great 
Barrier Island. New Zealand, I75'’20’E. 36‘’15‘S, 
5m, 1 specimen, 3 December 1964. 

Description. A spherical to ovate sponge, 20 to 
25mm in diameter, with small attachment discs 
and thick basal roots (Fig. 24, PI. lb). The surface 
is irregularly mammillate to tes.selated with buds 
arising on tissue filaments 2 to lOmm long. The 
texture is fimi, just compressible, and the sponge 
is waxy to the touch. Oscules, in a group of three 
to four are situated apically and occasionally 
laterally. The external colour is deep rose pink 
(5.0R6/6), internally dull yellow (2.5Y7/4). In 
ethanol, pale pink (2.5YR7/4 to 7.5YR8/4) exter¬ 
nally and dull yellow (7.5YR7/4) internally. This 
species reproduces asexually by the production of 
buds on tissue filaments in the period July to 
January. 

Skeleton. This is made up of widely separated 
slim flexuous megasclere tracts, 171 to 6l2|j.m in 
diameter, radiating into tertiary branches that 
terminate at the surface (Fig. 25). The cortex, 
1340 to 25()()|.im deep is traversed by radially 
disposed tracts of oxyspherasters and the coiiex to 
choanosomal boundary is scalloped. Interstitial 
megascleres form subradial to radial plumose 
brushes throughout the choanosome. Micra,ster,s 
fomi a distinct deniial layer, 70 to 100pm deep 
and this grades in lower density into the cortex. 
Oxyspherasters are abundant below the micraster 
layer. Internal to the oxyspheraster layer the 
deeper half to three-quarters of the cortex is 
relatively spicule free and strongly collagenous. 
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The choanosome contains abundant oxyasters 
and micrasters uniformly distributed throughout. 
Oxyspherasters form a conspicuous band just 
below the cortex-choanosomal boundary but at¬ 
tenuate in number towards the centre of the 
sponge. The density of oxyspherasters in the 
cortex and choanosome varies from moderately 
common in all shallow water specimens exam¬ 
ined, to abundant in specimens from deeper wa¬ 
ter. 

Spicules. Megascleres: Anisostrongyloxeas. 
proximal ends strongylote, distal fusiform oxeote, 
frequently .stepped; 960(291-1617)xl 1(5-I8)pm, 
n=20. 

Microscleres: Megasters: Oxyspherasters 
with a low number, as few as two to three, long 
conical slightly curved rays that are often reduced 
to rounded stumps, or rays can be completely 
absent leaving only a sphere. These spheres arc 
commonly found in the deep choanosome; 36( 18- 
52)pm, n=20. Oxyasters. straight or curved with 
half the ray or only the ray tip spined. or smooth 
(Fig. 5c); 29(22-3Dpm, n=20. Micrasters: 
acanthotyla,sters, acantho-strongylasters; 15(10- 
I7)|am. n=20, micro-oxya.sters 9(7-10)|im. n=l(). 

Ecology. Tlie sponge is solitary and found most 
commonly in the upper subtidal fringe amongst 
algae, but the species has been recorded to 26m 
depth. In deep water sponges are found on open 
rock faces. 

Remarks. Tetliya austniUs is very similar to T. 
ingalli Bowerbank (1872) from Western Aus¬ 
tralia. Comparison of 7. australis with the holotype 
of T. ingalli (BMNH 77-5-21-140) reveals a 
similar spicule morphology and skeletal arrange¬ 
ment. Tethya in^alli has megasclerc tracts that 
branch in the cortex to fonn tertiary fans, has 
interstitial megascTeres throughout the 
choanosome and a scalloped cortex-choanosomal 
boundary, all as in 7’. australis. 

The main differences between the two species 
are that T. iui’alli has a cortex packed with 
oxyspherasters and lacks a surface micraster crust. 
In T. australis oxyspherasters are only moder¬ 
ately common and are concentrated in the outer 
and inner boundaries of the cortex and just below 
the cortex-choanosomal boundary. There is a 
slight reduction in oxyspheraster density in the 
lower third of the cortex in the holotype of T. 
iiiftalli but only in isolated patches. This feature is 
marked in T. australis. The choanosomal 
microscleres of T. int’alli are evenly distributed 
and much less dense than in T. australis. 

Whilst details of spicule morphology are ex¬ 
tremely similar in the two species there are size 




Fins 24-25. Tethya atislralis: 24. preserved specimen, 
scale = ()..S cm; 25. general skeletal arrangement. 

differences, oxyspherasters and oxyasters in T. 
australis are smaller than those in T. ingalli 
(oxyspherasters; 73(42-105 )pm; oxyasters; 33(26- 
39)|im). 

The general skeletal structure, spiculation, 
colouration and bt)dy morphology of specimens 
described as Tethya iiii’alli by Wiedenmayer 
(1989) from Bass Strait. South Australia, by 
Bcrgquist (1968) from New Zealand, and by 
Sollas (1888). Hent.schel (1909) and Hallmann 
(1914) from Soulh Australia, are in general agree¬ 
ment with each other and fall within the species 
described here as T. australis. 

Etymology. Tliis species is named after the 
location from which the sponge was first re¬ 
corded. 


Tethya popae sp. nov. 

(Figs 8a. 12b. 26. 27. Plate 11a) 

Type material. HOLOTYPE - AM Z5()75; 
Cape Banks. New South Wales, Australia, 
151"l5'E.34'’0rS,intertidal,21 September 1964. 
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Additional material. UAZA 9.9: Cape Banks. 
New South Wales, Australia. 1.51‘’15'E, .M'’0rS, 
intertidal, 7 specimens. 21 September 1964. 

Description. An irregular subspherical sponge 
8 to 16mm in diameter (Fig. 26). The surface has 
ill defined low tubercules or is smooth. Oscules 
are apical, two to eight per sponge. Sponges occur 
singly or in tight clusters of two to six individuals 
connected by short broad basal stolons. The 
texture is finn, almost rubbery or waxy to the 
touch. The colour in life is bright deep orange 
(7.5R3/I4). In ethanol the exterior is pompeian 
red {7.5R6/6 to 2.5YR7/6) and the exterior is pale 
pink (2.5YR7/4). 

Skeleton. The .sponge is easily compressible, a 
feature dictated by the small size of megasclercs, 
the paucity of reinforcing microscleres and the 
presence of strong collagen depositions through¬ 
out the cortex and choanosome. The flexuous 
mega,sclere tracts are separated by plumose tracts 
of interstitial spicules throughout the choanosome 
(Fig. 27). The cortex is 7.30 to 1730pm deep. 
Megasclere tracts initially branch deep within the 
choanosome. Further branching within the cortex 
results in the formation of delicate tertiary fans 
just under the sponge surface. Micrasters and 
oxyspherasters occur in extremely low density 
and are concentrated at the sponge surface and 
around subdermal canals, they are only occa¬ 
sional in the deeper cortex and in the choanosome. 

Spicules. Megasclercs: Small fine 
anisostrongy loxeas with proximal ends strongylote 
anddistal ends fusifomi oxeote, frequently stepped; 
696(233-910)x8(2-10)pm. n= 10. 

Microscleres: .Megasters: Oxyspherasters with 
small centrums; 32(20-33)pm, n=l{). Micrasters: 
acanthochiasters and acanthostrongylasters (Fig 
8a); ll(7-13)pm. n=IO; microoxyasters with ir¬ 
regular rays (Fig. 12b); 6(3-8)pm, n=10. 

Ecology. The habitat is intertidal. 

Remarks. Tethya popae is distinctive within 
the genus in having a low micro.sclere content 
throughout the sponge and fine relatively short 
megasclercs in strongly branching tracts. Intersti¬ 
tial spicules are present throughout the entire 
choanosome. Telhyapopae is similar to T. australis 
in skeletal arrangement and o,xyspherastcr mor¬ 
phology. but T. popae lacks oxyasters and a 
dermal micraster crust. The habit of the two 
sponges is also quite different: T. australis is large 
and solitary^ while T. popae is small and occurs in 
clusters of individuals connected by short basal 
stolons. 

An undescribed species of Tethya from the 
we.st coast of New Zealand is similar to T. popae 


in skeletal arrangement and spiculation. The two 
species differ in gross morphology, colouration, 
and in details of spicule size, disposition and 
morphology. Additional material of the New 
Zealand species is required before a description of 
this new species can be made. 

Etymology. The species is named after Miss g. 
Pope. Curator of sponges at the Australian Mu¬ 
seum, Sydney, whose efforts on behalf ol Austral¬ 
ian marine invertebrate biology cannot be overes¬ 
timated. 

Tethya pellis sp. nov. 

(Figs 3b. 9c, 7a. 28. 29) 

Type material. HOLOTYPE-AM Z3()77: 
Fairlight, Sydney Harbour. New South Wales. 
Australia, 13I‘’I3'E, 33'’32'S, intertidal. 12 July 
1960. 

Description. A flattened, subspherical sponge. 
40mm in diameter with surface divided into 
polygonal areas by pore grooves (Fig. 28). The 
texture is firm, resilient but compressible, smooth 
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and velvety to the touch. In ethanol the cortex is 
flesh-rose (10.0R7/2 to 6/2) and the choanosome 
hrown-rosc (5.0YR6/2 to 6/4). 

Skeleton. Thick widely spaced mcgasclere 
tracts radiate through the choanosome into a 
collagenous cortex which is 7()()0|im deep (Fig. 
29). Within the upper third of the cortex 
megascleres fan to form wide delicate tertiary 
branches that terminate at the surface of the 
sponge. Micrasters form a very thin dermal crust 
and in the deeper cortex are found occasionally 
surrounding excurrent canals. Oxyspherasters are 
common in the cortex. Choanosomal spicules 
include scattered oxyasters and micrasters. 

Spicules. Megascleres: Anisostrongyloxeas. 
proximal ends strongylote, occasionally bent 
abruptly just below the end. distal ends hastate 
oxeote, stepped: 1300(250-2075)x3(12-3())pm, 
n=10. 

Microscleres: Megasters: Oxyspherasters; 
64(25-120)pm. n=20. Oxyasters. unbranched with 
spined tips (Fig. 5b); 22(20-25)fim, n=10. 


Micrasters: acanthochiasters (Fig. 9c), 
acanthotylasters (Fig. 7a), long-spined 
acanthooxyspherasters; 16(13-18)pm, n=10, 
microoxyasters; 8(5-1 Dpm, n=10. 

Ecology. Solitary, shallow subtidal fringe down 
to 8m. 

Remarks. Tethya pellis is comparable to T. 
australis and T. popae but differs in a number of 
points of general skeletal arrangement and mor¬ 
phology. Tethya pellis has no interstitial 
megascleres as do T. australis and T. popae. and 
oxyspherasters are common throughout the entire 
width of the cortex rather than being restricted in 
distribution to the upper and lower regions of the 
cortex, as in T. australis. The choanosome of T. 
pellis contains only scattered micrasters and 
oxyasters, unlike T. australis which has all 
microsclere forms in abundance in the 
choanosome. In such general features as uniform 
oxyspheraster distribution throughout the cortex, 
an ab.sence of interstitial megascleres and the low 
microsclere density in the choanosome, T. pellis 
approaches T. rohusta. The prominent diagnostic 
feature of T. pellis is the extremely thick cortex. 

Etymology. The specific name is Latin for hide 
or skin and emphasises the strong cortical devel¬ 
opment of this species. 


Tethya seychellensis (Wright) 
(Figs 6c, 7b, 9a. 12a, 30,31) 


Alemo .seychellensis Wright, 1881:13. 

Tethya seychellensis - Sollas 1888:427. 

Donatia diploderma Burton, 1924:1039. 

Tethya .seychellensis - Hechtel 1965:65. 

Tethya seychellensis - Bergquist 1969:68. 

Tethya seychellen.sis - Bergquist etal. 1971; 102. 

Material examined. UAZA 11.115: Motupore 
Island. Papua New Guinea, 147''10’E, 9‘’30'S, 
0.5-2.0m, 2 specimens, 20 December 1985; YPM 
5283. YPM 5385, Port Royal, Jamaica, 76‘’5rw, 
17"56’N, 24 July 1961; SUZS 3: Heron Island, 
Australia, 152‘'0rE, 23'’27’S, intertidal, 1 speci¬ 
men. I December 1962; 

Description. A spherical sponge up to 25mm 
in diameter, adherent to the substrate by fine 
stolons (Fig. 30). The surface is smooth to 
microhispid with flattened polygonal or blunt 
narrow tubercules separated by deep pore grooves, 
or tesselated with buds arising on fine tissue 
filaments 5 to 10mm long. The texture is finn but 
compressible. Exterior colour in life is brown red 
(5.()R 4/6) and the interior is pale yellow. In 
ethanol the sponge is beige (2.5Y2/12) through¬ 
out. 


29 

Fif>s 28-29. Tethya pellis: 28. holotype, preserved specimen, 
scale = 1 cm; 29, general skeletal arrangement. 
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Skeleton. Megasclere tracts 250 to 500|im 
wide traverse the choanosome to radiate sharply 
in the cortex and form secondary brandies with 
spicules protruding well beyond the sponge sur¬ 
face (Fig. 31). Dense brushes of interstitial 
megascleres radiate in a band in the outer 
choanosome. The cortex is one to two mm deep. 
Micrasters form a dense dermal layer on the 
sponge surface and are abundant subdermally. 
The central cortex is cavernous with dense 
aggregations of micrasters around canals, 
oxyspherasters are occasional. Oxyspherasters 
and micrasters are densely packed in the lower 
cortex. Below this oxyspheraster band and ex¬ 
tending to the inner boundary' of the cortex is a 
collagenous layer up to 2(X)pm thick which con¬ 
tains rare micrasters. A zone extending from the 
choanosomal periphery to a depth of 40()pm is 
packed with smaller oxyspherasters and 
micrasters. Oxyasters and micrasters are extremely 
abundant throughout the choanosome and 
oxyspherasters are rare. 

Spicules. Megascleres: Anisostrongyloxeas, 
proximal ends strongylote, distal ends hastate 
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Figs 30-31. Tcihyii seycheUensis', 30. preserved specimen, 
scale = ()..S cm; 31. general skeletal arrangement. 


oxeote, stepped. Smaller spicules are tlexuou^_ 
larger spicules frequently acutely curved below 
the proximal end; 1038(550-15()0)x23( 15-30)|Uni 
n=30. 

Microscleres: .Megasters: Oxyspherasters. 
frequently with forked ray tips; 61(17-76)pn\. 
n=20. Oxyasters with low number of curved ray<; 
and multiple terminal branching. The distal iwp 
thirds of each ray is lightly spined (Fig. 6c); 
43(32-50)|am. n= 10. Micrasters: acanthotylasters 
(Fig. 7b), acanthochiasters (Fig. 9a) and 
acanthostrongylasters; 12(7-13)|.im. n=10; 
microoxyasters with fine smooth ravs (Fig. 12a)' 
13(7-17)pm. n=10. 

Ecology. Attached to the undersides of inter¬ 
tidal boulders and reef crest plate corals. In Papua 
New Guinea, .sponges are only found on wind¬ 
ward reefs while in Jamaica they are found on 
seagrass Hats. 

Remarks. The Tour layered cortex’ de.scribed 
by Hechtel (1965) for Caribbean specimens of 
Tcthya seyciwllensis is also present in Pacific 
specimens. There are small differences between 
Caribbean and Pacific T. seyclielleiisis. Sponges 
from both Heron Island and Papua New Guinea 
have a greater density of choanosomal interstitial 
megasclere brushes than does T. seyclicllciisis 
from Jamaica. Within the Pacific, Heron Island 
sponges have a slightly reduced spicule density 
throughout and individual spicules are finer. Speci¬ 
mens from Papua New Guinea have a compressed 
collagenouscortical band of approximately 200|im 
as opposed to Australian and Caribbean speci¬ 
mens where the corresponding region is 300 to 
6(X)pm wide. The basic skeletal arrangement is 
consistent in sponges from all three locations. 

Tethya ingiiHi has sometimes been compared 
with T. seychellensis and even referred in syn¬ 
onymy to that species (Burton 1924). An obvious 
and major difference between T. ingaUi (Holotype 
BMNH 77-5-21-140), and T. seychellensis is the 
degree of branching of the mcga.sclere tracts; tract 
branching in T. inf’cilli is tertiary, it is secondary 
only in T. seychellensis. Tethya seychellensis also 
has a markedly lacunar cortex with microscleres 
predominantly in the outer and inner cortex while 
the cortex of T. inytalli is compact, oxyspheraster 
packed and collagenous throughout. The oxyaster 
morphology of T. seychellensis is quite distinct 
from the unbranched oxyasters in T. in^allr. the 
oxyasters of T. seychellensis arc very' characteris¬ 
tic with a small number of almost completely 
microspined rays with multiple terminal branch¬ 
ing. Megascleres and microscleres of T. 
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sevchellensis are substantially different to those 
of r, ingalli in size and morphology. 

Distribution. Tropical Atlantic coast of 
America. Indo-Paciftc, Red Sea. Indian Ocean. 
Ceylon, Malaysia. Philippines, Tahiti. Australia. 


Tethya coccinea sp. nov. 

(Figs 2a. 8b, 32. 33) 

Type material. HOLOTYPE-AM Z.‘)()82: 
Motiipore Island. Papua New Guinea. 147'’10'E. 
9'’30’S. ()..5-1.0m, 23 February 1985. 

Additional material. UAZA 11.48: Motupore 
Island, Papua New Guinea, 147“’10 E. 9‘'30 S, 
0.5-1.0m, 2 specimens, 2 Januar>' 1986. 

Description. A solitary spherical sponge. 7 to 
15mm in diameter, with thick flat basal attach¬ 
ment disc (Fig. 32). Tire surface is irregularly 
mammillate and hispid. Small oscules 0.5 to 
1 .Omm in diameter are scattered on the sides of the 
sponge. The texture is firm. The colour of the 
cortex in life is bright cannine (5R 5/12) and the 
choanosome is bright orange (2.5 YR 6/14). In 
ethanol the entire sponge is dull orange (5 YR 7/ 
8). Tethya coccinea reproduces asexually through 
the production of external buds. 

Skeleton. Large megasclere tracts fonn broad 
branched fans of secondary branches in the 2 to 3 
mm wide cortex (Fig. 33). Loose brushes ol 
smaller interstitial mega.scleres radiate in the 
upper periphery' of the choanosome. Spicules 
protrude beyond the sponge surface. Micrasters 
fomi a narrow dense superl icial dennal layer and 
are scattered subdemially. Micrasters are abun¬ 
dant throughout the choanosome. Large 
oxyspherasters are packed in the upper two thirds 
of the cortex while the cortical-choanosomal 
boundary is distinguished by a dense band of 
smaller oxyspherasters. Oxyspherasters attenu¬ 
ate in number into the choanosome. Oxyasters arc 
abundant in choanosome. 

Spicules. Mega.scleres: Anisostrongyloxeas, 
proximal ends strongylote. distal ends hastate 
oxeotc, frequently stepped; 1505(350- 
170())x22(17-35)pm. n=3(). 

Microscleres: Megaslers: Oxyspherasters 
(Fig. 2a); 89(20-1 10)|im, n=2(). Ooxyasters, 
unbranched, with curved rays; 20( 15-25)|jm, n=20. 
Micrasters: acanthochiasters, 

acanthooxyspherasters, acanthostrongylasters 
(Fig. 8b); 11(IO-14)iim. n=ll, microoxyasters 
with fine rays; 6(7-10)|jm. n=5. 

Ecology. Solitary, attached to the undersides of 
plate coral on windward reef crests. 


Remarks. The closest species in the literature 
to Tethya coccinea is a specimen of Tethya from 
Bermuda that was not fonnally described but 
which was compitred by Hechtel (1965) to Tethya 
maza Selenka. Examination of two specimens of 
Tethya sp. (cf. maza). YPM 5290 and YPM 5286. 
confirmed similarities in the general skeletal 
arrangement of the two species. Tethya sp. (cf. 
maza) has a dense surface micraster crust and a 
dense oxyspheraster packed cortex with robust 
megasclere tracts that fan in the cortex. 
Oxyspherasters, oxyasters and micrasters are abun¬ 
dant in the choanosome, as they are in T. coccinea. 

Tethya coccinea and T. sp. (cf. maza) can be 
separated on the size and morphology of the 
spicules. The megascleres of T. sp. (cf. maza) are 
shorter (896(354-1225)pm), oxyspherasters 
smaller (l5-82pm) and oxyasters smaller (14- 
18|am) than in T. coccinea. The morphology of 
the oxyspherasters also differs considerably be¬ 
tween the two species; the oxyspherasters of T. sp. 
(cf. maza) have a small centrum and a low number 
of long robust rays while those of T. coccinea have 



33 


Fiss i2-33. Tethya coccinea: .12. holotype. preserved spcci 
men, scale = 0.5 cm; 3.1, general skeletal arrangement. 
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a large centrum and numerous small rays. The 
micrasters of T. sp. (cf. maza) are 
acanthostrongylasters. 

Teihya coccinca exhibits a very distinctive 
differential colouration with cannine cortex and 
bright orange choanosome. De Laubenfels 
(1954:234) described T. actinia from Ebon Atoll 
in the West Central Pacific as having an identical 
colouration, a similar habitat and oxyasters of 
similar size. Examination of the .specimen from 
Ebon Atoll ( T. actinia USNM 22977) confirmed 
its identity to the holotype of T. actinia de 
Laubenfels (1950) from BermutUi. It is however 
very different from T. coccinea in skeletal ar¬ 
rangement. microsclere density, spicule size and 
morphology, and in colouration. Tethya actinia 
has slim megasclere tracts that fan only slightly in 
the thin cavernous cortex and interstitials are 
present throughout the choanosome. 
Oxyspherasters and micrasters are moderately 
common but found only in the outer cortex of T. 
actinia whereas in T. coccinea these microscleres 
are densely packed throughout a solid collagen¬ 
ous cortex. 

Tethya coccinea differs from T. seycliellensix 
in cortical structure and in oxyaster moiphology. 
These two species do. however, share secondary 
branched megasclere tracts, a palisade of intersti¬ 
tial spicules in the choanosome and megascleres 
with stepped di.slal ends. 

Etymology. The species name emphasises the 
brilliance of the colour in life. 

Tethya robusta Bowerbank 
(Fig. 34, Table 1) 

Tethya rohnsta Bowerbank. 1872:10. 

Donatia rolmsta - Burton 1924:1037. 

Tethya rolmsta - Burton 1934:568. 

Tethya rohnsta - Bergquist 1969:68. 

Material examined. UAZA 11 ..30: Motupore 
Island. Papua New Guinea. I47''10'E. 9"3()’S. 
0.5-1 m. 2 specimens, 18 June 1986; SUZS I: 
Heron Island. Australia. 152'’0rE, 23''27'S, in¬ 
tertidal. 1 specimen, 20 December 1962. 

Description. A hemispherical sponge, up to 
5()mm in diameter, attached to the substrate by 
short broad basal stolons. The surface is 
microhispid and divided into polygonal iueas 0.5 
to 2 .()mm wide, separated by shallow pore gnroves. 
The texture is extremely finn to incompressible. 
The colour of the cortex in life and in ethanol is 
light yellow gray (5Y 8/2). The endosome is 
mustard yellow (2.5Y 7/8) in life. 


Skeleton. Slim compact megasclere tracts 230 
to 580|im in diameter radiate through the 
choanosome, expanding slightly in the unifoirniy 
collagenous cortex to form secondary' branches 
that tenninate immediately below the surface. 
The choanosome lacks interstitial megascleres. 
Spicules project through the surlace (Fig. 34 ). 
The cortex is 2 to 3 mm deep and packed with 
large oxyspherasters. Micrasters are common on 
the sponge surface but do not fonn a dense layer. 
They are slightly Ic.ss common in deeper regions 
of the cortex. Smaller oxyspherasters than are in 
the cortex are present in variable numbers in the 
outer choanosome. Oxyasters ;ind micrasters arc 
scattered throughout the choanosome. 

Spicules. Megascleres: Aniso.strongyloxeas. 
proximal ends strongylote, hastate oxcote distally. 
spicules frequently curved to flexuous; 945(4 lO- 
18.50)xl8(8-32)Mm. n=2(). 

Microscleres: Megaslers: Oxyspherasters. 
larger in the cortex; 67(3()-90)pm, n=20. 
Unbranched oxya.stcrs,slendercurved rays; 19(1 1 . 
22)pm, n= 20 . Micrasters: acanthotylasters and 
acanthostrongylasters, rays frequently reduced to 
stumps; 10(7-12)|am, n= 20 ; microoxyspherasters 
with thick centrums and irregular rays; 4 ( 4-5 )um 
n=l(). 

Ecology. Tethya rohnsta occurs singly or in 
groups of two and is found attached to the under¬ 
sides of coral plates or boulders on shallow wind¬ 
ward or leeward reef fiats. At Motupore Island, 
this species is frequently found in close associa¬ 
tion with Psainmaplysilla pnrpnrea (Carter) and 
Si^madocia anihoinensis (Levi). 

Remarks. We regard Tethya rohnsta 
Bowerbank to be well described in the literature 
and an easily recogni.sable species, thus we have 
not compared our specimens with the holotype. 



34 

Fig. .14. General skeletal arrangement of Tethya rohnsta. 
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Table 1. Spiculation differences (pm) between specimens of Tcihya rohusta Bowcrbank from Heron Island (Bcrgquist 1969) and Orpheus Island (Sarh 1990) on 
the Great Barrier Reef, Australia and from Motuporc Island. Papua New Guinea (PNG). The range of spicule measurements are in parentheses and the mean 
precedes the range. Means are not available for Orpheus Island data. 


Locality 


Megascleres 

Spherasters 

Oxyasters 

Micrasters 

PNG 

945 

(410-1850) X 18 (8-32) 

67 (30-90) 

19 (11-22) 

10 (7-12) 

Heron Island 

1203 

(447-2229) x 20 (8-33) 

78 (45-97) 

19 (17-20) 

11 (8-12) 

Orpheus Island 

■ 

(400-1600) X - (5-25) 

- (30-90) 

- (12-17) 

- (9-12) 


Specimens of Telhya rohusta from Heron Is¬ 
land (Bergquist 1969) and Orpheus Island (Sara 
1990) are very close to those from Papua New 
Guinea in morphology and skeletal architecture. 
Papua New Guinea specimens have a lower over¬ 
all microsclere density with fewer oxyspherasters 
in the upper choanosome, a dermal micraster 
crust that is almost non existent and micrasters 
and oxyasters that are only sparse and scattered in 
the choanosome. The megascleres of Heron Is¬ 
land specimens are substantially larger than those 
of other specimens (Table 1). 

Tetliya rohusta has been compared with T. 
ingalli and .several times synonymised with this 
species (e.g. Dendy 1916). Although both of these 
species have a dense oxyspheraster packed cor¬ 
tex, T. iugalli is easily distinguished from T. 
rohusta in having elaborate tertiary megasclere 
tract branching, interstitial megascleres in the 
choanosome and larger oxyspherasters and 
oxyasters. 

Distribution. Australia, Solomon Islands, In¬ 
dian Ocean. Red Sea. 

Tcthya sollasi sp. nov. 

(Figs 2c, 35, 36) 


Type material. HOLOTYPE - AM Z5084: 
IsleM’Ba, New Caledonia. 165'’30’E, 21'’30’S, 
intertidal. 24 April 1989. 

Additional material. UAZA 9.6: Isle M’ba, 
New Caledonia, I65‘’30’E, 21'’30’S, intertidal, 3 
specimens, 24 April 1989. 

Description. A solitary, spherical to 
subspherical sponge. 5 to 18mm in diameter or 
flattened and elongate when two to three sponges 
are confluent (Fig. 35). Sponges are attached 
basally to the substrate by a narrow skirt of tissue 
emanating from the base of sponge. The surface 
is marked by low polygonal to inverted cone 
shaped tuberculae, 1.4 to 2.5mm wide, separated 
by deep pore grooves. Oscules are apical and the 
texture is incompressible, rough to the touch. The 
colour in life of the exterior is rose (2.5R7/6 to 6/ 


8)and the interior yellow white (5.()Y9/4). In 
ethanol the sponge is cream (2.5Y8/3). This spe¬ 
cies reproduces by budding, buds frequently be¬ 
coming confluent with the parent sponge. 

Skeleton. Narrow megasclere tracts 318 to 
490|Jm wide radiate abruptly in the cortex to fomi 
secondary branches that terminate at the surface 
and support the surface tubercules (Fig. 36). 
Interstitial megascleres arc abundant throughout 
the choanosome and are radiate to confused in 
orientation. The cortex is extremely lacunar, heav¬ 
ily collagenous throughout and 2 to 4 mm deep. 
Micrasters are abundant in a dermal layer and are 
scattered below this in the cortex and choanosome. 
Large oxyspherasters pack the cortex while smaller 
oxyspherasters are abundant in the choanosome. 
The cortex is differentiated from the choanosome 
by a marked increase in oxyspheraster density on 
the cortex-choanosomal boundary. 

Spicules. Megascleres: Anisostrongyloxeas, 
proximal end strongylote, distal end hastate or 
fusiform oxeote, stepped: 965(343-196())x21( 13- 
3r)|am. n=20. 

Microscleres: Megasters: Oxyspherasters 
(Fig. 2c). The smallest oxyspherasters are 
ocasionally mammillate or concave; 49(12- 
75))im. n=2(). Micrasters: 

acanthooxysphera.sters, acanthostrongylasters, 
acanthotylasters and acanthochiasters with de¬ 
veloped centrums; 13( 10-15))im, n=20; 
microoxyasters; 5(3-8)|im, n=IO, 
microoxyspherasters with mammilate rays; 5(3- 
8)|im, n=5. 

Ideology. Found under plate coral rubble on 
intertidal inshore reef flats. 

Remarks. Tethya sollasi is distinctive within 
Tetliya in combining an extremely cavernous 
cortex that is packed with oxyspherasters, 
megasclere tracts that radiate abruptly and fonn 
secondary branches in the cortex, and abundant 
oxyspherasters and interstitial megascleres 
throughout the choanosome. In a number of these 
features T. sollasi is very similar to T. coccinea, 
particularly in the morphology of the cortical 
megasclere fans, in the possession of a 
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36 


Figs 35-.V). Telhya sollasi: 35, hololype, preserved specimen, 
scale = I cm; 36. general skeletal arrangement. 

oxyspherasler packed cortex, in having a cortex- 
choanosonial boundary that is packed with 
oxyspherasters. and a choanosome with abundant 
oxyspherasters which are smaller than those iti tlie 
cortex, and which attenuate in number within the 
choanosome. The major features of T. sollasi that 
separate it from T.coccinea are an absence of 
oxyasters, larger megascleres, 

microoxyspherasters in the micraster comple¬ 
ment. and interstitial megascleres throughout the 
choanosome. Telhya coccinea also has much 
larger oxyspherasters than does T. sollasi. 

Telhya aiisiralis, T. popae, T. pel Us, T. 
seyehellensis, T. eoccinea and T. sollasi all have 
a generally similar skeletal arrangement with 
broadly radiating branching megasclere tracts, 
pink conical pigmentation, stepped megascleres 
and acanthochiasters in the microsclere comple¬ 
ment. Oxyasters are present in all except T. .sollasi 
and T. popae . Within this group there are differ¬ 
ences in the degree of megasclere tract branching 
and in spicule densitites; T. aiisiralis, T. popae, 
and T. pellis have low micro.sclere density and 


exhibit tertiary branching of flexuous megasclere 
tracts. Telhya seyehellensis. T. coccinea, and T. 
sollasi have high spicule density particularly in 
the cortex and have only secondary megaslere 
tract branches. 

Etymology. The species is named after WJ 
Sollas who authored the Challenger volume on 
the old order Tetractinellida. 

Telhya fastigata sp. nov. 

(Figs 6a. 7c. 9b, 37-39, Plate lib) 

Type material. HOLOTYPE - AM Z5078: 
Poor Knights Islands. New Zealand, I74"44'E, 
35"29'S, 30m. 22 November 1974. 

Additional material. UAZA 9.12; Poor Knights 
Islands, 174'’44’E, 35‘’29’S, 3()m, 5 specimens, 22 
November 1974; UAZA 5: Hen Island. 174‘’42'E, 
35"53’S. 40m. 1 specimen, 15 February 1967; 
UAZA E267: Alderman Islands. 176'’05'E. 
.36‘’58’S. 25m. I specimen. 16 April 1967; UAZA 
6.28: Cape Brett. 15I“15'E, 34't)rs, 12-24m, 5 
specimens. 15 December 1988; UAZA 30: Cavalli 
Islands, I73"56'E, 34'’59'S, 18m, I specimen. 15 
December 1988. 

Description. A solitary ovoid sponge. 40 to 
60mm in diameter, always with one to three large 
raised apical oscules (Fig. 37, PI. lib) and attached 
to the substrate by short thick stolons. The surface 
is coarsely conulose and the conules are blunt and 
regularly spaced. In life the surface appears as a 
delicate lattice in which cellular tracts stretch 
between conules (PI. 11b). The texture is barely 
compre.ssible but lleshy to touch. The colour of 
the cortex in life is bright orange (2.5 YR 6/10 to 
6/14), orange (7.5YR 7/10), or brick red (7.5R 5/ 
12), the choanosome is always yellow brown 
(2.5YR 6/10). In ethanol 2.5Y8/4 to 7/4. Telhya 
fastigala reproduces asexually by the production 
of internalised buds. 

.Skeleton. Widely .separated fine megasclere 
tracts 275 to 539pm in diameter radiate slightly 
toward the surl'ace and tenninate below it (Fig. 
38). Interstitial megascleres occur in the inner 
choano.some. The cortex is uniformly extremely 
collagenous, 10(X) to 40()0pm deep, and lacunar. 
Micrasters fonn a discontinuous dcmial layer one 
to two spicules deep at the surface, and within the 
cortex are uncommon below this level. Micrasters 
and oxyasters are abundant in the choanosome but 
micrasters decrea.se in density towards centre. 

Spicules. Megascleres: Anisostrongyloxeas, 
frequently gently curved, proximal ends 
strongylote, distal ends fusiform oxeote. stepped: 
1969r99()-2425)x21 (7-35)pm. n=2(). 
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38 

I'ij;s 37-39. Telli\afasli,^aiii: 37. preserved specimen, scale = 1 cm; 38. general skeletal arrangement; 39. deformed micrasters. 


Microscleres: IVIega.sters: Oxyasters, regular 
with smooth unbranched curved rays or irregular 
with rays that split in the lower third, frequently 
of different lengths and often bulbous at the ray 
base (Fig. 6a): 29( 18-39)|im. n=20. Micra.sters: 
acanlhotylasters (Fig. 7c) and acanthochiasters 
(Fig. 9b), predominantly highly deformed todiacts, 
triacts and quadractinal spicules, often with dou¬ 
ble or triple headed ray lips, frequently with great 
ray and centrum thickness, large size range (Fig. 
39); 14(9-20)|im, n=2():. acanthooxyspherasters; 


l()(8-14)pm, n=20; microoxyasters; 6(2-9)pm, 
n=l(); microoxyspherasters; 7(.5-8)pm, n=10. 

Ecology. Always solitary and occuiring on 
light exposed bare rock surfaces. 

Remarks. Tethya fastigala, with the later de¬ 
scribed T. aniplexa. is distinct within the genus in 
lacking oxyspherasters. It also has micrasters that 
are predominantly deformed mulliactinal spicules 
with multiple headed ray tips (Fig. 39). Tethya 
fastigata has a conulose surface which is also 
unusual in Tethya species. 
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Etymology. The species name emphasises the 
conulose surface morphology. 

Tethya amplexa sp. nov. 

(Figs 6b, 40-41) 

Type material. HOLOTYPE - AM Z5081: 
Mimiwhangata. northern New Zealand, 174"27'E. 
35“26’S, 7m. 20 July 1974. 

Additional material. UAZA 14: 
Mimiwhangata. 174‘’27'E. 35"26'S, 7m, 5 speci¬ 
mens, 20 July 1974; UAZA 9.1,8 Februaiy-1967, 
UAZA 9.3,26 June 1974: Cape Karikari, 173"24'E. 
34“47'S, 5m, 2 specimens; UAZA 4: Hahei, 
175"48'E, 36‘’5rS, 3-5m, 1 specimen, 14 March 
1974; UAZA 3; Great Barrier Island, 175'’24'E, 
36°13’S, 5m, 1 specimen. 14 March 1974; UAZ,4 
40: Mercuiy Islands. 175‘’52’E. 36"38’S, 3-10m. 
2 specimens. 4 December 1988; UAZA 50: Cape 
Brett. 174‘’20’E. 35'’10'S. 22m. 3 specimens. 12 
December 1988; UAZA 69: Bay of Islands. 
174‘’i5’E. 35“13'S, 12m. 1 specimen. 14 Decem¬ 
ber 1988; UAZA 61: Cavalli Islands. 173'’56’E. 
34‘’59'S, 20m, 1 specimen, 12 December 1988; 
UAZA 9.2: Alderman Islands, 176‘'05’E, 36‘'58'S. 
6m, 1 specimen. 3 ,\pril 1987; UAZA 6.31: 
Ohinau Island. Mercury Islands. I75‘’52'E. 
36”44’S. lOm. 2 specimens. 6 December 1988. 

Description. A spherical to subspherical 
sponge. 30 to 70mm diameter in life with the 
surface completely encrusted with polyzoans. 
calcareous algae, polychaetes, shell fragments 
and gravel (Fig. 4()). Sponges on a semi-mobile 
substrate are attached by a long curved tJexible 
peduncle 25 to40mm long and 7min wide. Oscules, 
where visible, are apical, raised and 3 to 5 mm in 
diameter. Broad flat tubercules 2 to 4 mm wide 
and high cover the sponge surface. The texture is 
compressible, yet resilient in life. The exterior 
colour in life is yellow (2.5 Y 8/10), the interior 
yellow brown (7.5YR 5/8 to 7/8), in ethanol 
2.5Y8/4. Tethya amplexa reproduces by the pro¬ 
duction of internalised buds. 

Skeleton. Abundant robust megasclere tracts 
440 to SOOpm wide traverse the cortex with only 
a slight divergence in the upper cortex to produce 
an occasional branch (Fig. 41). Spicules protmde 
just beyond the sponge surface. Megasclere tracts 
raise the surface into broad low tubercules to 
which enemsting organisims attach. Interstitial 
megascleres radiate in brushes in the inner 
choanosome. The cortex is lacunar, variable in 
thickness, 1 to 3 mm deep and packed with 
pigmented granules and detritus. Both the cortex 


and choanosome are strongly collagenous. 
Micrasters fonn a dense dennal layer 50 to 1 OOpni 
deep and are abundant throughout the cortex. In 
the outer choanosome micrasters are abundant to 
800|im deep, below this they are rare. Oxyasters 
are abundant throughout the choanosome. 

Spicules. Mega.scleres: Anisostrongyloxeas. 
proximal ends narrow strongylote. distal ends 
abrupt hastate oxeote, occasionally fusiform 
oxeote. often .stepped ; I645(318-2327)x24(15- 
32)pm. n=20. 

Vlicroscleres: Megasters: Oxyasters with 
acutely bent, thick, occasionally split rays (Fig. 
6b) with spined tips; 23( 16-35)|im, n=20. 
iVIicra.sters: acanthotylasters, acanthochiasters 
and acanthooxyspherasters. occasionally de¬ 
formed into diacts or triacts with thickened rays 
and centrums; 18( 10-20)|am. n=20; micro- 
oxyasters; 7(5-8)|.tm, n=l(); microoxyspherasters; 
8(6-8)|im, n=20. 

Ecology. Tethya amplexa occurs individually 
on bare rock faces in deeper water or almost 




Kij>s H)-il.Teth\aamptexcr. 40. preserved specimen, scale = 
1 cm: 41. general skeletal arrangement. 
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obscured among turfing algae in the shallow 
subtidal. 

Remarks. In spicule complement, disposition 
and dimensions, and in skeletal architecture, 
Tethya ampte.xa and T.fasti^ata are very similar. 
Both species lack oxyspherasters, both contain 
oxyasters. and have megascicre tracts that barely 
branch. They differ considerably, however in 
their ecological characteristics and in gross mor¬ 
phology. Tethya ampicxa occurs from 3m to 22m 
whilst T. fastiaala occurs from 12m to 90m. 
Tethya aniplexa is subsphcrical and always cov¬ 
ered with epizootic organisms which obscure 
broad surface tuberculae and protruding 
megascleres. In T. fa.stii>ata the surface is smooth, 
clear of encrusters and markedly conulose with 
raised apical oscules. 

There are differences in spiculation between 
the two species;7'cf/n'a aniplexa has a proportion¬ 
ately greater spicule density in all regions of the 
cortex and choanosome than does T. fastigata. 
although the disposition of the spicules in these 
region is the same for both species. The frequency 
of defomiity in the micrasters of T. fastigata is 
much greater than in the micrasters of T. aniplexa. 

Tethya aniplexa and T. fastigata constitute a 
unique group within Tethya that lacks 
oxyspherastersand has deformed micrasters. These 
micrasters are reminiscent of the polyrhabds of 
Tethyorraphis and the recognition ol these two 
very novel species ot'Tethya permits a reevaluation 
of the status of the former genus. 

Etymology. The species name refers to the 
crust of epizootic organisims that are associated 
with specimens of Tethya aniple.xa. 

Tethya commums sp. nov. 

(Figs 2b, 5a, 13-14. 42-43) 

Type material. HOLOTYPE - AM Z5()87; 
Cape Banks. New South Wales. Australia, 
151‘’15'E, 34''0rS. intertidal, 13 December I960. 

Additional material. UAZA9.10: Cape Banks, 
New South Wales, 151” 15'E, 34‘’0rs intertidal, 
4 specimens. 13 December 1960. 

Description. A spherical to subspherical 
sponge. 7 to 12mm diameter, growing in clumps 
in which individuals are fused laterally to fonn a 
dense mat 5 to 25mm thick (Fig. 42). The surface 
is mammillate, microscopically smooth and waxy 
to the touch. O.scules are few and are apical. The 
texture is fmn. The colour of the cortex in ethanol 
is dull grey pink (7.5R 7/4) and the choanosome 
is reddish yellow (2.5 YR 6/4). 


Skeleton. Fine flexuous megasclere tracts 125 
to 3()0|4m wide spread to fomi delicate tertiar)' 
branches in the upper half of a collagenous conex 
1 to 2 mm deep (Fig. 43) and temiinate at the 
surface. Loose brushes of interstitial megascleres 
tan radially throughout the choanosome. 
Oxyspherasters are extremely rare in the cortex. 
Polyrhabds form a moderately dense layer at the 
surface and are uncommon below this in both the 
cortex and choanosome. Micrasters are uncom¬ 
mon throughout the sponge. Oxyasters are un¬ 
common in the choanosome. 

Spicules. Megascleres: Curved 

anisostrongyloxeas that are occasionally stepped, 
proximal end strongylote. distal end fusifomi to 
hastate stylote. isostrongyloxeas common; 
960(290 to I225)x9(5-I2)pm. n=20. 

Microscleres: Megaslers: Oxyspherasters 
(Fig. 2b) with stout long rays, frequently de- 
fomied with several shortened strongylote rays 
per spicule; 46(38-55)).tm, n=5. Oxyasters (Fig. 
5a), frequently plesiaster-like in form; 10(7- 

12) |im. n=10. Micrasters: acanthotylasters and 
acanthooxyspherasters, frequently with rays of 
different lengths and often entirely microspined; 
I3pni. n=10; Polyrhabds (Figs 13, 14); 10(7- 

13) |am. n=20; 

Ecology. Intertidal. 

Remarks. Tethya eaniniiinis is distinct in hav¬ 
ing polyrhabds that form a crust on the sponge 
surface, isostrongyloxeas in the megasclere com¬ 
plement. oxyspherasters. oxyasters and micrasters 
that are frequently defomied. and a paucity of 
microscleres generally. 

Lendenfeld (1888) established the genus 
Tethyorraphis for tethyid species that contained 
polyrhabds in a surface cmsl. Five species of 
Tethyorraphis were described by Lendenfeld 
(1888) all of which were refeired to T. laevis by 
Hallmann (1914). The recent discovery of Tethya 
comnnmis which also possesses polyrhabds has 
necessitated consideration of the status of the 
genus Tethyorraphis. We arc now able to do this 
on the basis of having a more detailed knowledge 
of the range of morphologies within Tethya. 

Tethya eonnmmis is veiy' close to T. popae in 
details of general skeletal aiTangement. These 
two species have tlexuous megasclere tracts that 
branch in the cortex to fomi delicate tertiary fans 
and interstitial megascleres that arc present 
throughout the choanosome. These features are 
also found in T. australis. Both T. popae and T. 
comniunis also have a paucity of microscleres. 
These two species are separated by the presence 
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of polyrhabds, isostrongyloxeas and frequent 
deformation of the microscleres in T. communis. 

Tetliya fasti^aui and T. ample.xa have defoimed 
micrastcrs which are also predominantly con¬ 
fined to a surface crust as in species previously 
referred to Tethyonaphis. The distinction is fine 
between the morphology of these dermal 
micrastcrs and in all three species the demial 
spicules have a reduced ray number and multiple 
temiinal heads. The polyrhabds of T. communis 
are completely microspined whilst the spination 
of micrastcrs of T. fasti^ala and T. ample.xa is 
always tenriinal on the rays. Tetliya fasti^ata and 
T. ample.xa also have few microscleres generally, 
and they lack oxyspherasters. The latter are rare 
in Tetliya communis. 

Examination of a specimen of Tetliyorrapliis 
laevis Lendenfeld (BMNH 86.8.27.529) con¬ 
firmed that this species also has the general 
skeletal features of Tetliya. It has cortical 
oxyspherasters. tertiary branching of megasclere 
tracts in the cortex, a dermal spicule crust of 
polyrhabds. oxyasters in the choanosome and 
moderately common micro.scleres in the cortex 
and in the choanosome. Tetliya communis differs 
from Tetliyorrapliis laevis Lendenfeld in having 
very few microscleres; those of Tetliyorrapliis 
laevis are more abundant and larger, the latter 
species also lacks interstitial spicules. 

In Tetliyorrapliis laevis and Tetliya communis. 
oxyasters are only slightly bigger than micrastcrs. 
and are frequently plesiaster-like with irregular 
rays emanating from an elongate axis, ttot from a 
centrum. The micraster component of these two 
species and of Tetlivorrapliis o.xyaster Burton 
(BMNH 30.8.15.’30) consists only of 
acanthotylasters and acanthooxyspherasters. 
Microoxyasters or microoxyspherasters are ab¬ 
sent in all three species. Isostrongyloxeas are 
present in Tetliyorrapliis laevis. Tetliyorrapliis 
o.xyaster and Tetliya communis. The differences 
found between species formerly put in 
Tetliyorrapliis and Tetliya are small and none 
emerge as strong discriminating characters in our 
phylogenetic analysis (Fig. 44). They function as 
useful species descriptors. Consequently we have 
relegated Tetliyorrapliis into synonymy with 
Tetliya and all described species are referred to 
that genus. We can confimi Tetliya laevis and 
Tetliya tnya.ster as distinct species, the status of 
others can only be detemiined by collection of 
further material. 

Etymology. The species name describes the 
way that these sponges, by lateral fusion of adja¬ 
cent cortices, fonn a communal mat. 


DISCUSSION 

Early attempts to revise the genus Tetliya 
(Topsent 1918; Burton 1924) have concentrated 
on a small number of character.s-specificallv 
spicule category, whether pre.sent or absent and 
spicule morphology-and these characters have 
been treated independently and given differing 
emphases. More recently Sara (1987) has advo¬ 
cated using a broader descriptive base and this 
also has been our intention over the period this 
paper has been in preparation. Sara (1987) listed 
only fourteen valid species of Tetliya. He noted 
that many more species await description and 
certainly we are aware of further species from the 
Central and East Pacific and from Australasia for 
which additional material is required before de¬ 
scription. The 11 new and 3 other species de¬ 
scribed in this report widen the .spectrum of 
morphologies known within the genus Tetliya and 
draw attention to a number of characters which 
have not been emphasized previously in species 
de.scriptions. 




43 

Figs 42-4.S. Tclhxu communis'. 42, holotypc, preserved speci¬ 
men. scale = 1 cm; 4.^. general skeletal arrangement. 
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The megascleres in Tethya are simple and 
uniform and as stmctural spicules their arrange¬ 
ment dictates the fonti of the sponge. In general 
terms this basic arrangement is invariable with 
major tracts radiating from a central basal core 
through choanosome and cortex to tenninate at. 
or beyond the surface in protrusions between 
which pores lie in grooves. A consequence of this 
unifoimity in megasclcre structure and general 
arrangement has been that most authors have 
disregarded the detail of megasclere arrangement 
and have concentrated primarily on microsclere 
morphology and occasionally on microsclere lo¬ 
calization when differentiating between species. 

We have found that cortical and choanosomal 
megasclere arrangement varies within the genus 
and that there are several distinct patterns repre¬ 
sented in the group of species we have reported 
on. Within a species the particuUu- arrangement of 
megascleres isconsistent. In the cortex, mega.sclere 
tracts arc either of uniform diameter throughout 
or are radiating. Radiating megasclere tracts can 
express .secondary or tertiary branching. Tracts 
can also be sinuous or strictly radial in orientation. 
In the choartosome, interstitial megascleres can 
form a peripheral palisade, be basally situated, 
present throughout or completely absent from the 
region. Similar attention to detail of structural 
skeletal pattern has already proved invaluable in 
differentiating species of Polymastia (Boury- 
Esnault 1987). 

In addition to arrangement of the megascleres. 
their morphology provides additional diagnostic 
characters; the distal extremity of the spicule can 
be stepped or non-stepped and is either hastate or 
fusifonn oxeote. Spicules with hastate or fusifonn 
oxeote distal ends can both be present in the 
megasclere complement of any one species. 
Megascleres are straight, curved or flexuous. 

We have found that the presence or absence of 
various categories of microscleres, their mor¬ 
phology, and the density and disposition of the.se 
spicules within various regions of the sponge are 
infonnative characters for defining species. For 
oxyspherasters the regional differentiation of 
spicule size is noteworthy, and for both 
oxyspherasters and oxyasters. the size differences 
in these spicules can be marked between species. 

The small size of the micrasters makes the 
detail of their ray stmeture difllcult to resolve 
accurately. We have found the use of scanning 
electron microscopy in conjunction with light 
microscopy to be helpful in defining and dif feren¬ 
tiating these spicules. It would be useful to verify 
older descriptions which differentiate micraster 


categories in this way. Defomiity in micrasters 
and the presence or absence of a micraster crust on 
the surface of the sponge provide additional de¬ 
scriptive characters. 

Features of the gross tissue morphology also 
provide diagnostic characters: the cortex is either 
solid or lacunar, collagen aggregation within the 
region can be limited to a basal layer, or be 
marked throughout. In some species there is 
strong collagen deposition in the choanosome as 
well. The relative width of the cortex in relation 
to the sponge radius and the structure of the 
boundary between cortex and choanosome also 
vary from species to species. Superficial and 
choanosomal pigmentation is a stable specific 
character and can be utilised in descriptions. 

In addition to aspects of aspects of spiculation 
and structure, the species of Tethya described 
here occupy a range of ecological habitats and 
exhibit several different methods of asexual re¬ 
production. either producing external stalked buds, 
budding from basal stolonal extensions or pro¬ 
ducing internalised buds. These features need to 
be recorded for a greater range of species but 
patterns of growth whether solitary', aggregated or 
basally fused, and methods of asexual reproduc¬ 
tion are consistent within species. 

To make a sensible appraisal of the genus 
Tethya requires that a full descriptions be avail¬ 
able for as many species as possible across the 
geographic range of the genus. At present this 
information is not available. The importance of 
having a wide geographic coverage of species is 
well illustrated by the discoveiy of the closely 
related New Zealand species T. amplexa and T. 
fastigata. Both species lack oxyspherasters. have 
a simple arrangement of spicule tracts, basal 
interstitial megascleres and deformed micrasters. 
In this latter feature T. fastigata and T. amplexa 
are close to species previously assigned to the 
genus Tethyoiraphis known only from southern 
Australia. Tlie morphology represented by these 
two New Zealand species is not found in any 
Tethya species described from other locations and 
pemiits us to evaluate the status of the genus 
Tethyoiraphis and to incorporate it within Tethya. 

Structural and spicule characters such as those 
used in present descriptions need also to be deter¬ 
mined accurately for some older species such as 
Tethya cleformis. T. japonica and T. peracuata by 
reference to type material and new collections. 
Such information in conjunction with this paper 
will provide a framework within which new 
species can be recognized and older names ap¬ 
plied more precisely. At present the tendency for 
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Table 2. Characiers and character stales of Tethya. 'Tethyid character states do not apply to the outgroups, as Aapios sp. and Siiheriies sp. do not possess a 
defined cortex therefore outgroups are coded as absent. Tethyid character states do not apply to the outgroup as Aapros sp. and Suheriies sp. do not have 
sirongyloxeas. therefore outgroups were coded as absent. 'Character stales are unique to the species listed. ^Ranked maxima for spicule measurements per species 
in characters 14 and 22 and cortex and body diameter measurements in characters 6 and 31 respectively were plotted against the corresponding species name. 
Separate clusters of data points uerc then designated as character states. Character states in characters 14.22 and 31 are presented as a single maximum diameter, 
or a range of maximum diameters. 'Only the measurements of specimens examined were used to form character state.s for character 31, as references to the size of 
Teihya specimens in the literature arc often lacking and species designation is dubious. 


1. Cortex ' 

a. lacunar 

b. solid 

c. absent 

2. Collagen distribution 

a. basal collagenous layer in cortex 

b. collagen throughout cortex 

c. collagen in cortex and choanosome 

d. collagen scarce 

3. Conex-choanosomal boundary ' 

a. .scalloped 

b. irregular scalloping 

c. linear 

d. absent 

4. Microsclere density in choanosome 

a. dense 

b. common 

c. rare 

d. absent 

5. Microsclere density in cortex' 

a. packed 

b. common 

c. rare 

d. absent 

6. Mean cortex width relative to the sponge radius^ 

a. 24.5-40% 

b. 13.6-22% 

c. 8-9.6% 

d. cortex absent 

7. Form of megasclcrc tracts 

a. robust 

b. sinuous 

8. Development of megasclcrc tracts in cortex 

a. non-fanned 

b. fanned unbranched 

c. fanned with secomlary 
branch 

d. fanned with tertiary branch 

9. Mcgasclcrcs at sponge surface 

a. protrude well beyond surface 

b. occasional spicules just prt>trude 

c. flush with surface 

10. Interstitial choanosomal spicules 

a. peripheral palisade 

b. throughout 

c. basal 

d. absent 

e. scattered with loose radial orientation 


11. Strongyloxca distal morphology ' 

a. hastate oxcoie 

b. fusiform oxeote 

c. a and b 

d. sirongyloxeas absent 

12. Megasclcrc cxircmiiy 

a. stepped 

b. non-sicppcd 

13. Megasclcrc profile 

a. curved 

b. flexuous - Tethya robusta^ 

c. straight 

14. Oxyspherasters ^ 

a. 110-120mm 

b. 67-82mm 

c. 52-55mm 

d. absent 

15. Disposition of oxyspherasters in cortex 

a. present throughout 

b. present predominantly in upper to middle cortex 

c. absent 

d. present in upper and lower cortex - Tethya 
seycheileitsis ' 

16. Oxy.sphcrasicr size in choanosome 

a. present and same size as in cortex 

b. present and smaller than in cortex 

c. absent 

17. Additional choanosomal oxyspherasters 

a. present 

b. absent 

18. Mammillale oxyspherasters 

a. present 

b. absent 

19. Concave oxysphera-sters 

a. present 

b. absent 

20. Conical conical long-rayed oxyspherasters ' 

a. present 

b. absent 

21. Conical conical short-rayed oxyspherasters ' 

a. present 

b. absent 

22. Oxyasters * 

a. 11mm -Tethya lommunis^ 

b. 20-25mm 

c. 31-40mm 

d. 50mm terminally branched -Tethya seychellensii ' 

e. absent 


23. Dermal micrastercru.st 

a. present 

b. scarce 

c. absent 

24. Acanthostrongylasters 

a. present 

b. absent 

25. Acanthotyla.stcrs 

a. present 

b. absent 

26. Acanihooxyspherasters 

a. present 

b. absent 

27. Acanihochiasters 

a. present 

b. absent 

28. Microoxyasters 

a. pre.seni 

b. absent 

29. Microoxyspherasters 

a. present 

b. absent 

30. Deformity of microscleres 

a. deformity to diacis. triads and muliiheads 

b. reduction in rays to slumps 

c. centrum development 

d. absent 

31. Sponge dimensions 

a. 40-.59cm 

b. 25cm 

c. 1 l-18cm 

33. Surface colouration in life 

a. pale yellow, buff, cream 

b. bright orange • Tethya auramiim ' 

c. orange, brown, yellow 

d. pink red • colour retained in alcohol 

c. pink red • colour lost in alcohol 

f. bright deep orange - Tethya popae ’ 

33. Ecological habitat 

a. Deep water -Tethya bullae^ 

b. intertidal to shallow sublidal 

c. a and b 

34, Asexual reproductive mode 

a. budding with long basal stolons where 
individuals remain attached but arc independent 

b. budding with short basal stolons where 
individuals remain in contlueni groups 

c. filament budding leading to solitary individuals 

d. Internal buds leading to solitary individuals 

e. gemmulcs - sp.Suherites sp.* 


most authors is to lump many species under one 
name on the basis of individual aspects of .spicule 
complement thus creating an impression that 
Tethya is a genus of widespread hypervariable 
species. Our studies suggest rather that there are 
many quite locally distributed morphologically 
and biochemically distinct species. 

It will be useful in future revisionary work to 
employ strictly consistent terminology and groups 


of characters that are descriptive of the regions of 
the sponge. In the cortex for example, all at¬ 
tributes which permit that region to function ait 
interrelated, and thus it can be argued that it is the 
combination of features which is the informa¬ 
tional unit, not the individual components. 

Phylogenetic considerations: An objective 
for Sara (1987) and in this study of Tethya , is to 
determine whether subdivision of the genus into 
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a number of genera or subgenera can be sup¬ 
ported. Through a close appraisal of morphologi¬ 
cal data from species discussed here, we have 
found that particular sets of characters and char¬ 
acter states do indeed divide the genus into groups 
of .species. 

An exploratory' phylogenetic analysis using 
morphological characters was carried out to de¬ 
tect whether subgroups could be recognised within 
the Southwest Pacific species of Telliya. The 
phylogenetic analy.sis was carried out using PAUP 
Version 2.4 (Swofford 1985). The data was 
unordered and the globiil branch swapping option 
was used to ensure retrieval of all minimum 
length trees. Plesiomorphies for the ingroup Tethya 
plus the outgroup are listed in Table 4. 

The characters and character states of Tethya 
identified during descriptions of the species are 
listed in a character-taxon matrix in Table 2. For 
certain characters some taxa may not logically 
possess the given states, for example, the posses¬ 
sion of a histologically-defined cortex and pos¬ 
session of asters in the suberitid outgroups. In 
such cases these characters states have been 
coded “absent” instead of unknown, otherwise 
indicated by “?". When a state is coded as 
unknown, parsimony analysis assumes that any of 
the other states can take its place. It can be shown 
that this artificially reduces the length of the 
phylogenetic tree (A. Rodrigo pers. comm. 1991). 

Before a formal phylogenetic analysis was 
conducted, all characters (Table 2) were catego¬ 
rised as either well defined or questionable. Well 
defined characters are those for which the charac¬ 
ter states can be easily assigned, and questionable 
characters are those for which there is a possibility 
of ambiguity in their assignment of character 
states. This a priori categorisation of characters 


provides a qualitative confidence value for the 
subsequent phylogenetic analysis (Rodrigo 1990) 
If the most consistent characters in the analysis, or 
the characters that primarily detennine the tree 
topology, were coded a priori as well defined, 
then we can feel confident that the topology of the 
tree is not based on characters that have a high risk 
of miscoding, i.c.. questionable characters. 

As a high number of parallelisms and reversals 
were postulated in the initial phylogenetic tree, 
character weighting was considered to be appro¬ 
priate (Farris 1969). Each character was thus 
weighted using a .successive approximation 
weighting procedure (Farris 1969} (Table 4). 
After the first weighted analysis, characters re¬ 
mained stable on the tree. Confidence in the 
computer-generated Successive Approximation 
weights (Farris 1969), given in Table 4, was 
increased, as the sum of the weights assigned to 
well defined characters was greater (199,714) 
than that assigned to questionable characters 
(54,030). 

Aapto.s sp. and Suberites sp. (Order 
Hadromerida. Family Suberitidae) were used as 
outgroups. These Suberitidae were chosen as an 
outgroup in preference to other aster-bearing 
Hadromerida, such as the Spirastrellidae and 
Clionidae. as these Hadromerida differ vastly in 
all major morphological features from the 
Tethyidac. and the Timeidae are only question¬ 
ably hadromerid. The most appropriate group 
against which to assess the status of the Tcthyidae 
is the one cho.sen. Tliis is supported by molecular 
data (Kelly-Borges et al. 1990) and secondary 
metabolite data (Bcrgquisl et al. 1991). 

We have used two outgroups in the phylogenetic 
analysis. An unrooted tree containing only one 
outgroup can always be rooted so that the ingroup 


I ablf 3. Characlcr slate matrix for Tclhyo. Characters aiiU states arc listed in Table 2. Asterisks indicate species used as imtgroups. When a cliaracier stale is 
unknovsn lor a particular species, the character is coded with a question mark. 
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is monophyletic. If two outgroups are used, tliere 
may not be a way of rooting the tree such that the 
ingroup is monophyletic, it might always contain 
one of the outgroups. Thus, using two outgroups 
is a more stringent test of ingroup monophyly. 

Putative subgroups within the genus Tethya are 
presented in Figure 44. Character state changes in 
Figure 44 range in consistency value from 0.2(X) 
to 1.000 (Table 4) but those from 0.600 to l.(XK) 
predominantly determine the tree topology. Sub¬ 
groups of species within Tethya are differentiated 
primarily by mega.sclere morphology (characters 
12 , 13). the disposition of interstitial megascleres 
in the choanosome (10). the form of megasclere 
tracts (7), and what happens to these tracts in the 
cortex (8), by oxyspheraster morphology (17, 18, 
19) and di.sposition of the oxyspherasters in the 
cortex (15), and by the presence or absence and 
size of oxyasters (22). The regularity or defonnity 
of micrasters (30) is also important. Similarly the 
boundary between the cortex and choanosome (3) 
and the width of the cortex relative to the sponge 
radius .separate species groups. Colouration (32) 
and the mode of asexual reproduction (34) are 
also significant. The postulated character .state 
transformations and position of the changes on 
the tree will change with the addition of more 
species on the tree. 

Five monophyletic subgroups are hypothesised 
with a first group including Tethya aitrantiitm and 
T. stolonifera. a second containing T. mortoiii and 
T. hullae, a third group incorporating T. sallasi, T. 
cocciiiea and T. seychellensis, a fourth group 
including T. fastif>ata and T. ampte.xa, and a fifth 
group including T. papae, T. communis and T. 
australis. T. rohusta and T. pellis do not fall into 
any group. With the addition of more species to 
this analysis it is possible that T. rohu.sti\ and T. 
pellis will either become monophyletic groups 
containing other species or will be resolved closer 
to the existing subgroups. 

Tethya aurantium and T. stolonifera in the first 
group differ from other Tethya described here in 
having mammillate (18) and concave (19) 
oxyspherasters, a scalloped cortex-choanosomal 
boundary (3), and radiating but unbranched 
mega.sclere tracts (8). Tlie two species also have 
a peripheral palisade of interstitial spicules in the 
choanosome (10). Oxyspherasters are present in 
the upper to middle layer of the cortex (15). 
Tethya aurantium has a relatively wide cortex (6) 
compared to that of T. stolonifera and T. mortoni 
and T. hullae in the second group. Tethya 
stolonifera has micrasters with well developed 


Tabic 4 Exploratory phylogenetic analysis of Southwest 
Pacific Tethya. Data from the phylogenetic analysis are listed 
below. Tlie character number, as given inTahle 2. i.s followed 
by the number of character slates. The column lieaded Status 
refers to whether the character was coded a priori well clefiiinl 
or (fiiestionahle. The character slitles of the basal branch lot 
all Tethya species is given along with the picsiomorphic states 
of the ingroup plus the outgroup. Character weights are listed 
from Farris (1969) successive approximations w eighling pro¬ 
cedure. 


Character 

number 

Number 

of 

state.s 

Basal 

Branch 

Slates 

for 

Tethya 

Symplesio* 
morphics 
(Ingroup + 
Outgroup) 

Consi.s- 

Icncy 

salue 

Weight 

Statin' 

1 

3 

b 

7 

0.333 

996 

0 

2 

4 

a 

? 

0.500 

3374 

\VD 

3 

4 

d 

d 

0.7.50 

11390 

0 

4 

4 

b 

7 

0.500 

3374 

Q 

5 

4 

b 

7 

0.5(X) 

3374 

Q 

6 

4 

c 

? 

0.6(K) 

5831 

Q 

7 

2 

a 

a 

l.(HK) 

26999 

\VD 

8 

4 

c 

c 

0.750 

11390 

W’D 

9 

3 

b 

b 

0.286 

631 

WD 

10 

5 

e 

e 

0.667 

8011 

WD 

11 

4 

a 

7 

0.429 

2131 

Q 

12 

2 

b 

b 

I.OIK) 

26999 

WD 

13 

3 

c 

c 

0.667 

801 1 

WD 

14 

4 

d 

d 

0.429 

2131 

0 

15 

4 

c 

c 

0.600 

5831 

WD 

16 

3 

a 

? 

0.500 

3374 

WD 

17 

2 

b 

b 

l.(KM) 

26999 

WD 

18 

2 

b 

b 

l.(KH) 

26999 

WD 

19 

2 

b 

b 

l.tMH) 

26999 

WD 

20 

2 

b 

b 

0.333 

996 

Q 

21 

2 

a 

? 

0.250 

421 

WD 

22 

5 

e 

e 

0.667 

8011 

g 

23 

3 

a 

7 

0.4(K) 

1727 

Q 

24 

2 

a 

7 

0.250 

421 

0 

25 

2 

a 

? 

0.250 

421 

Q 

26 

2 

a 

? 

0.2(K) 

215 

0 

27 

2 

b 

b 

0.333 

996 

0 

28 

2 

b 

b 

0.250 

421 

WD 

29 

2 

a 

7 

0.250 

421 

WD 

30 

4 

d 

d 

0.6(M) 

5831 

WD 

31 

3 

c 

c 

0.286 

631 

0 

32 

6 

a 

a 

1.0(H) 

26999 

WD 

33 

3 

h 

b 

0.5{M) 

3374 

Q 

34 

5 

a 

:< 

0.667 

8011 

0 


centfums (30). a feature shared with T. mortoni in 
group II and T. .solIasi in group III. 

Tethya mortoni and T. hullae in the second 
group are differentiated from group I in having a 
linear cortex-choanosomal boundary (3). 
oxyspherasters present throughout the cortex (15). 
and in lacking interstitial spicules (10). The two 
species also have a non-radiating mega.sclere 
arrangement (8) and posse.ss a uniquely addi¬ 
tional fomi of choanosomal oxyspheraster (17). 

Before the branch point for Tethya rohusta. a 
new spicule category appears, the oxyasler (22). 
The relative width of the cortex also increa.ses 
from 8 to 9.6% to 13 to 22% of the sponge radiui 
(6) and remains within or above this range in 
subsequent groups. Collagen is pre.sent through¬ 
out the cortex (2). In groups I and II collagen i^ 
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Fig. 44. Hypolhesised relationships within the genus Teihya. The tree is constructed using weighted branch lengths where the branch length is equivalent to the sunt of the consistency values 
for character changes (Kcurring along the branch. Branch lengths arc not proportional to a time period. Tlie hypothesised changes in character states along each branch arc given as the character 
with numbering as in Table 2, followed by the change that occurs from one state to another. Character state changes along the basal branch for the entire genus Tcthya have been included for 
convenience in Table 4. PIcsiomorphic character states for the ingroup Teihya plus the outgroup, arc listed in Table 4. 


New Species of Tethya from the Southwest Pacific 


> 

■o 

o 

(A 

(A 



65 


Tethya Tethya 









P.R. Bergquist and M. Kclly-Borges 


present only as a basal layer in the cortex. 
Oxyspherasters are present in the choanosome as 
in previous groups but they arc smaller in size than 
the conical oxyspherasters (10). The megascleres 
of T. mhiixta are flexuous (13) and micrasters can 
be deformed with the reduction of their rays to 
stumps. 

Funher features separate Tethya rohusta from 
a third group which contains T. seychellensis. T. 
coccinea. and T. soUasi. Colour in life changes 
from orange yellow to pink (32) colouration 
which is lost in alcohol. Mega.scleres arc stepped 
at their distal ends (12). species in preceding 
groups do not have stepped megascleres. 

In the third group interstitial megascleres fomi 
a peripheral palisade in the choanosome of T. 
seychellensis and T. coccinea. Tethya soUasi has 
interstitial megascleres throughout the 
choanosome (10) and also lacks oxyasters (22) 
which are present in T. coccinea and T. 
seychellen.sis. Tethya coccinea and T. soUasi are 
separated from T. seychellensis in the relative 
width of the cortex which is increased from 13.6% 
(6) in T. seychellensis to 24 to 40% of the sponge 
radius in T. coccinea and T. .soUasi. a feature 
shared with only T. pellis. Tethya coccinea and T. 
soUasi also have a oxyspheraster packed cortex 
(13) whereas in T. seychellensis oxyspherasters 
are confined to the upper and lower cortex. 

Between group III and Tethya pellis several 
changes occur. Pink colouration is retained, but 
the colour is stable in alcohol (32) and megasclcre 
tracts exhibit tertiar)' branching (8). This charac¬ 
ter state is shared by all subsequent species except 
T. fastif>ata and T. atnplexa. 

Several character changes .separate Tethya pellis 
from T. fastigata and T. aniple.xa. The cortex- 
choanosomal boundarx' shows a distinctive shal¬ 
low and irregular .scalloping (3). Oxya.sters are 
larger than in previous oxyaster-containing .spe¬ 
cies (22) and the rays can also be branched. 
Collagen is dense throughout the cortex and 
choanosome (2). Tethya aniple.xa and T.fastigata 
have defonned microscleres (30) and both spe¬ 
cies lack oxyspherasters (14). These sponges 
have a non-branched megasclcre arrangement as 
is seen in group II (18) and interstitial spicules are 
orientated basally in the choanosome above the 
spicule core (10). This group reproduces by the 
production of internal buds (34). The megascleres 
ofT.fastigata are curved, a feature shared with T. 
popae and T. conummis. 

In a fifth monophyletic group containing Tethya 
popae, T. communis and T. australis megasclerc 


tracts are sinuous (7) and exhibit tertiary branch¬ 
ing (8) in the cortex. Interstitial spicules (10) are 
found throughout the choanosome in all throe 
species. Oxyspherasters are present but occur in 
the upper to middle cortex only (13). Tethyn 
popae and T. communis differ from T. australis in 
having curv'ed megascleres (13). a feature shared 
with T.fastigata. Both T. communisimd T. au.xtralis 
have oxyasters (22) but these spicules are absent 
in T. popae. Tethya popae is bright bunit-orange 
superficially (32) whilst other species in this 
group are pink. 

The low consistency values of .several charac¬ 
ters (consistency values ().2(X) - ().3(K)) suggests 
that these characters have a higher rate of change 
over evolutionary' time than the characters with 
higher consistency values. Whilst the morphol¬ 
ogy of oxyspherasters and the disposition in the 
cortex appears to be significant in detennining the 
tree topology, oxyspheraster diameter (14). pres¬ 
ence/absence and size in the choanosome (16) and 
fonn. whether long-rayed or short-rayed. (20.21) 
is not. Similarly the fonn of the megascleres at 
their proximal end (II) and what these spicules do 
at the sponge surface is also unimportant. 
Microsclere density in the cortex (3) and 
cho;inosome (4). the fomiation of a micraster 
crust on the sponge surface (23) and micra.ster 
category and moiphology (24. 23. 26. 27. 28. 29) 
do not play a significant pan in differentiating 
subgroups of species. Although the depth of the 
cortex and the disposition of spicules within it are 
significant, whether the cortex is lacunar or solid 
(1) and how collagen is distributed within the 
cortex arc relatively uninfomiative about specie.s 
group divisions. Sponge size (31) and habitat (.34) 
are equally uninformative. Whilst not .so impor¬ 
tant in revealing relationships between the spe¬ 
cies of Tethya these characters are useful for 
specific diagnoses. 

The phylogenetic hypothesis in Figure 44 does 
not .separate Tethya communis from other Tethyu 
species as would be expected if 7'. communis w'as 
a species of the genus Tethyorraphis. If we wore 
to retain Tethyorraphis we woiikl also need to 
accord the same status to all other monophyletic 
groups within the genus. 

Tethya communis appears as another species of 
the diverse genus Tethya. within which it is 
included in a group that contains T. popae and T. 
australis. These species atid T. communis have 
sinuous megasclerc tracts with tertiary branches 
in the cortex and interstitial megascleres through¬ 
out the choano.some. The group also includes 7. 


66 



New Species of r<’;/n’w from the Southwest Pacific 



Plate la. Telhya stiiloiiifeni: h. Tcthyo austruHs. scale = 1 cm. 
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Plate Ila. Terhya popae; b. Terhya fastiffata. scale = 1 cm. 
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fastigata and T. aniple.xa wliich contain defomied 
spicules in a surface crust as is formed in T. 
communis. All species in this group have a low 
microsclerc content. 

We have not tried to reconstruct the evolution¬ 
ary histor>' of Tethya by inferring loss or gain of 
particular sets of characters, or to infer character 
transfomiation series within Tethya, or to ascribe 
adaptive significance to particular morphologies. 
In the absence of molecular data, and having only 
a .small number of well described entities we can 
only confirm that the genus Tethya is heterogenous 
with recognisable subgroups which are supported 
by morphological data. Further descriptions of 
old and new species from a broader geographic 
range and integration of molecular data with 
morphological data, in the future, may ultimately 
enatrle decisions to Ire made on the status and 
range of the species groups pre.scnt within the 
entire genus Tethya. 
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DESCRIPTIONS OF SPECIES OF THE PETROSIDA (PORIFERA: 
DEMOSPONGIAE) OCCURRING IN THE TROPICAL WATERS OF THE 

GREAT BARRIER REEF. 

JANE FROMONT 

Sir George Fisher Centre for Tropical Marine Studies 
James Cook University, Townsville, Qld 4S11. Australia. 

and 

Northern Territory Mnseinn of Arts and Sciences 
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ABSTRACT 

This taxonomic study was undertaken on tropical Australian species of marine sponges 
assigned to the order Petrosida. Six species are described, three of these are new to 
science. A synopsis of the history of this order is also given. 


Keywords: Taxonomy. Porifera, Petrosida, 
Petrosia, Oceanapia, Great Barrier Reef. 


INTRODUCTION 


The history of the order Petrosida is brief and 
controversial. Wiedenmayer (1977a) used the 
name Nepheiiospongiidae Clarke, 1900, to estab¬ 
lish a family within the Haplosclerida. In 1980 
this lamily became the basis for a new order, the 
Nepheliospongida (Bergquist 1980). In the present 
discussion this order is referred to as Petrosida. 
following Hartman (1982), and a synopsis of the 
history of the order is presented (Table 1). 

Wiedenmayer’s (1977a) examination of type 
material of the fossil species Nepheliospongia 
avocensis, type specimens of the fo.ssil sponge 
family Heliospongiidae Finks, 1960, and .some 
other extant haplosclerids. convinced him that 
these three groups of sponges belonged to the 
same family. His decision required that a family 
encompassing the three groups should be given 
the name Nepheiiospongiidae, as this name had 
priority (Wiedenmayer 1977b). Wiedenmayer 
found similarities between these groups in their 
spiculation, growth form and architecture of the 
skeleton. He assigned Recent genera to this fam¬ 
ily, all of which are characterized by a strong 
development of megasclcres and therelbre by a 
stiff and hard, occasionally friable consistency. 
The basic skeletal architecture of these sponges 
consists of a.sccnding tracts connected by tangen¬ 


Oceanapiidae, Petrosiidae, Xestospongia, 


tial tracts parallel to the surface (Wiedenmayer 
1977a). 

Bergquist (1980) raised the Nepheiiospongiidae 
to ordinal status, the Nepheliospongida (Table I). 
Her decision was based, in part, on Wiedenmayer’s 
(1977a, 1977b) palaeontological evidence, skel¬ 
etal characteristics as mentioned above, and also 
on additional chemical and reproductive charac¬ 
ters. Bergquist reported the presence of novel 
sterols having cyclopropenc rings in the side 
chain in three genera of the Nepheliospongida, 
and noted the condition of oviparity in 
Xestospongia niuta - reported by Reiswig (1976). 
Oviparity (broadcasting eggs), as compared to 
viviparity (incubating larvae), is thought to have 
a phylogenetic basis in the Detnospongiae (Levi 
1957; Bergquist 1980). 

Van Soest (1980) did not support the ordinal 
status propo.sed by Bergquist (1980) for this group 
of sponges (Table 1). He considered that if the 
reproductive character of ovipary was a primitive 
condition within the Demospongiae (Bergquist 
1978. 1980), then it could not be used to define a 
group. His conclusion stems from a cladistic 
approach to taxonomy whereby monophyletic 
groups can only be defined by tlerived (advaneed) 
character states (vtui Soest 1990). In addition, van 
Soest (1980) suggested there was no evidence that 
oceanapiids and petrosiids were more closely 
related to each other than to any olher groups 
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I-’ig. 2. ii. XeMospontiiii exifiiia. in siln. Magnclic Island. I). Xeslosimns’ia cxii;iici. in sini. Lizard Island, c, Xeslospinif’ia 
ri'sliuliiuiria. in sini. Orpheus Islanil. d, Xexlosponiiin hcruc/nix/iti. in siln. Orpheus Island, c, Pdvnsia pii’inenlosu, alcohol 
preserved piece of sponge, (top of sponge indictilerl hy arrow). I'. Ocennnpici fisnili).\a. alcohol preserved piece of sponge, g. 
OfCiiiwpin itesipu'fnnndia, alcohol preserved piece of spongi’. 
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within the Haplosclerida. Therefore, they were 
not sufficiently distinctive to be separated at the 
ordinal level. 

Van Soest (1980) established three new fami¬ 
lies within the Haplosclerida, two of which, the 
Petrosiidae and Oceanapiidae. incorporated those 
genera which Wiedenmayer (1977a) had previ¬ 
ously placed in the Nepheliospongiidae (Table I). 
He refrained from using Wiedenmayer's family 
name. Nephelio-spongiidae. as he considered the 
association of Recent genera with fossil genera 
was made on insub.stantial evidence, and con¬ 
cluded that these two groups should not be incor¬ 
porated into one family. In addition, van Soest 
(1980) reponed that Wiedenmayer agreed with 
his proposal in litleris. 

Hartman (1982) upheld the use of two orders, 
but used the name Petrosida rather than 
Nepheliospongida as he agreed with van Soest’s 
suggestion that the palaeontological evidence 


was insufficient to link fossil and extant genera. 
He placed only one family, the Petrosiidae. in the 
Petrosida (Table 1). His separation of species into 
tw'o orders was based on skeletal, biochemical 
and reproductive characters, following Bergquist 
(1980). 

Subsequently, a dichotomy has occurred among 
sponge workers regarding the use of this order (or 
family). Some (e.g. Hartman 1982; Desqueyroux- 
Faundez 1987a. 1987b, 1990) adopt the two- 
order system. Haplosclerida and Petrosida. 
whereas others (e.g. van Soest 1980; de Weerdt 
1985) recognise only one order, the Haplosclerida 
(Table 1). Furthennore, differences of opinion 
occur regarding the placement of families within 
the two orders: Bergquist and Wame (1980) and 
Desqueyroux-Faundez (1987a, 1987b, 1990) in¬ 
clude the two families Petrosiidae and 
Oceanapiidae in the Petrosida; van Soest (1980) 
and de Weerdt (1985) retain the two families in 


Table I. DilTcrcnl classification systems, and authors who have used them, for the Haploscleida (and Petrosida) since 1977. 


AITHOK 

YEAR 

ORDER 

FAMILIES 

GENERA 

Wiedenmayer 

1977a 

Haplosclerida 

Haliclonidae: 

Adociidae: 

Nepheliospongiidae: 

Halk lona. Callyxpongia, Niphates. Spinoscllu. 

Sianunlocia. 

Peirosia, Xesfoyu>nf(iu, Oieaiu/pia. 

SiphoiHHlk'tyoit, CrifwH'haliiiu. Heniigelliiis. 

VagtH-iti, Caly.\. Rhizochalina. Biniiiiia. 

Bergquist 

I9«0 

Nepheliospongida 

Nepheliospongiidae: 

Peirosia. Xesiosponnia. Occaiiupia. Strongyloplwru. 

Foliolina. Culy.\. VaiitH ia. hiniiiiia. 

van Soesi 

1980 

Haplosclerida 

Muliclonidiio: 

Petrosiidae: 

Niphalidae: 

Oceanapiidae: 

Callyspongiidae: 

fhilicloiui. Aihvia. Siyniadoda. Chidoaoce.. Renicra. 
Peirosia, Xcsiospintiiia, Stroiifiyiopliora. 

Niphaii's, Aniphinu'doii. Siphiniodictyoii, 

GellioJes. Crihroehulinu. 

Oceanapia, Pelliiut, Pacliypellina. 

Callyspon)>ia. 

Bergquist & Warnc 

1980 

Haplosclerida 

Nepheliospongida 

Haliclonidae; 

Adociidae; 

Callyspongiidae: 

Nepheliospongiidae: 

Oceanapiidae: 

Halicloiia. 

Ailocia. Siamadocia. Oriiui. Toxadovia. 

Callysponyia. Chalinopsilla, Dadylia. 

Peirosia. Xesiospoiifiui- 
Oi cuuupia. Vafim ia. 

Hartman 

1982 

Haplosclerida 

Petrosida 

Haliclonidae; 

Niphalidae: 

Callyspongiidae: 

Oceanapiidae: 

Petrosiidae; 

Hidiclona. Adocia, Reniera. 

Niphaies. 

Oceanapia, Siphonodictyon. F<iliolina. 

Xesiospinigia. 

Desqueyroux-Faundez 

1984. !987a.b 

Haplosclerida 

Petrosida 

Haliclonidae: 

Niphalidae: 

Callyspi>ngiidae: 

Petrosiidae: 

Oceanapiidae: 

Haliclona. Reniera. Gellias. 

NiphaUw. Aniphimedon. Cielliodes. 

Callyspoiifita. Toxoehalina. Areiiosclera. 

Peirosia. Xesiospoiidn. 

Oeeunapia. Pellina. Inflaiella. 

de Weerdt 

1985, 1986 

Haplosclerida 

Chalinidae; 

Petrosiidae: 

Niphalidae: 

Oceanapiidae: 

Callyspongiidae: 

Haliclona. Accrvoclialina. 

Peirosia. Xestosponiihi- 

Oceanapia. Pachypellina. Calyx. Foliolina.. Vafiocia 

Kelly-Borges & Bergquist 

1988 

Haplosclerida 

Nepheliospongida 

Haliclonidae; 

Niphalidae: 

Adociidae: 

Callyspongiidae; 

Nepheliospongiidae: 

Haliclona. 

.Siphonodiciyon, Niphaies. Gelliodes. 

Si}iniadocia. Orina. 

Callysponfiia. 

Xestospoiifiia. 
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the Haplosclericla: and Hartman (1982) includes 
the Pctrosiidae in the Pctrosida and Oceanapiidae 
in the Haplosclerida (Table 1). 

In this study, the palaeontological evidence 
originally proposed by Wiedcnmayer (1977a). 
relating fossil nepheliospongiids and Recent 
petrosiids is rejected, because I consider that it is 
not sufficiently strong to relate the two groups. 
The two-order separation for extant species is 
upheld here, but 1 do not consider it to be resolved. 
This uncenainty is due to the paucity of taxo¬ 
nomic characters within the Haplosclerida and 
Petrosida. Additional non-morphological data 
(Fromont 1991. in prep.a) failed to differentiate 
these two orders using sterol chemical character¬ 
istics. However, three species of Pctrosida. all 
belonging to the genus Xestospongki. were found 
to be oviparous (Fromont 1991. in prep.b). sup¬ 
porting previous results of Reiswig (1976). It is 
suggested that until new methods are employed to 
compare species of both orders, such as molecular 
systematic techniques, the two orders should be 
retained separately. 

In this study, the two families Pctrosiidae and 
Oceanapiidae iincertae sedis) are placed in the 
Petrosida. The family Pctrosiidae has a stony 
consistency and the Oceanapiidae have a dense 
ectosomal crust of .spicules. This latter feature 
was previously considered to be typical for this 
order of sponges (Wiedenmaycr 1977a: Bcrgquist 
1980; Hartman 1982). 

The pre.sent .study is restricted to the tropical 
marine petrosiids of Australia. A .second paper, 
dealing with key species of tropical haplosclcrids. 
is in preparation. The petrosiid fauna is largely 
unknown from this region, despite the fact that 
although both the Petrosida and the Haplosclerida 
are considered to be amongst the most imponant 
and diverse groups of Demospongiac in tropical 
seas (Wiedcnmayer 1977a). especially in clear 
waters (e.g. coral reefs). 

MATERIAL AND METHODS 

Sponges were collected using SCUBA at vari¬ 
ous localities on the Great Banicr Reef, photo¬ 
graphed in situ and preserved in 70% ethanol. 

Skeletal architecture and spicule morphology 
were examined using light microscopy. Spicules 
were prepared by boiling small pieces of sponge, 
including ectosome and choanosome. in concen¬ 
trated nitric acid. This solution was centrifuged 
consecutively through two changes each of dis¬ 
tilled water and absolute alcohol. The spicule 
extract was dried on a glass slide and mounted in 


a polystyrene-based mounting medium (DePeX. 
Gurr Products). 

The skeleton w'as prepared by cutting a repre¬ 
sentative section at right angles to the surface of 
the sponge, dehydrating it through an ascendiim 
ethanol series, clearing in toluene and infiltratiini 
in paraffin wax at 5b°C using an automatic tissue 
processor on a 9 hour cycle. The sponge tissue was 
further infiltrated with paraffin under a vacuum of 
635mm Hg for 30 minutes prior to embedding in 
paraffin w'ax. Blocks were .sectioned at 100 |am 
thickness with a Leitz base-sledge microtome, 
and section rolling was eliminated by placing 
filter paper, moistened with distilled water, on top 
of the block. Sections were placed on a glass slide 
smeared with egg albumin for adhesion, dried 
overnight at 60°C and dehydrated in two changes 
of xylene. They were mounted in either a low 
viscosity epoxy resin (Spurr's) polymerised over¬ 
night at 6()°C. or more conveniently in DePeX and 
dried for 48 hours at 4()°C. Liberal quantities of 
DePeX were needed to prevent air bubbles occur¬ 
ring w'ithin the sections. Sections of the surface 
skeleton were prepared in the same manner, hut 
cut parallel to the surface. 

Illustrations of spicules and skeletons were 
drawn using an Olympus CH-2 microscope 
equipped with drawing apparatus, and measured 
with a calibrated micrometer eye]riece. Photo¬ 
graphs of these characters were taken with an 
Olympus BHS microscope and an automatic cam¬ 
era system. 

The species descriptions provided here empha¬ 
size moiphological characters which can be rec¬ 
ognised in the field, and wherever possible a 
description of species variability is given. Tlic 
taxonomic characters utilised here include skel¬ 
etal organisation, spicule morphologies and spicule 
sizes, growth fonn. colour, texture, surface ap¬ 
pearance. habitat de.scriptions and species distri¬ 
butions. To avoid confusion with nomenclature a 
glossar>' of terms is provided in Appendix I. 

Primary importance is given to the organisa¬ 
tion of the skeleton, the spicule to spongin fibre 
ratio, regional differentiation ot the skeleton, and 
the type and size of spicules. Fomi and size ol 
spicules may assist in describing a species, if the 
extent of variability in size and shape is reported. 
Consequently, these characters were examined 
from as many specimens, from as many sites, as 
possible. Thinner forms of the principal spicules 
were found in many of the sponges investigated 
and these are considered to be developmental 
stages of the thicker principal forms. In sponges 
where thinner spicules are common they were 
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measured as a separate category, and therefore the 
mean size and range of the principal spicules is not 
skewed by the inclusion of atypical features. 
Microscleres are used as a character at a species 
level only. 

Sponge growth fonn. invaluable for field iden¬ 
tification, is difficult to describe. Consequently, 
photographs of all species examined are provided 
in addition to descriptions. Some sponges have 
large variation in their overall form, although the 
species can usually be easily recogni.sed in con¬ 
junction with infonnation on their colour and 
consistency. Pigmentation is known to vary within 
a particular species from different microhabitats 
and depths, but the colour range of a species is 
often characteristic, and this feature is a most 
useful guide to identification (Bergquist and Wame 
1980). Texture and consistency of sponges arc 
manifestations of the architectural components of 
the underlying skeleton. They can be used for 
family allocation (Bergquist and Wame 1980), 
and in many cases they can be species specific (dc 
Weerdt 1983). Appearance and texture of the 
surface may vary between geographic localities, 
but usually a specific stmctural confomiation can 
be recognised and is often species specific. 

Information on the species’ habitat and geo¬ 
graphic di.stributions is also included, as some 
species occur in restricted environments whereas 
others have large geographic ranges, occurring in 
many different habitats. 

Type material and voucher specimens are 
lodged in the Museum of Tropical Queensland 
(QM), Townsville; other abbreviations used in 
the text: BMNH, The Natural History Museum, 
London; NTM, Northern Territory Museum, 
Darwin. 

SYSTEMATICS 

Order Petrosida Hartman 

Petrosida Hartman. 1982:651; Desqueyroux- 
Faundez 1987a: 181; 1987b: 67. 

Diagnosis. Demospongiae with a reticulate 
skeleton that is characteristically isotropic or 
round-meshed, with enhanced spicule or spicule 
and fibre development. The mineral skeleton may 
become so dense that the architecture of the 
skeleton itself becomes obscured. The megasclere 
complement is diactinal. usually oxeas but also 
including strongyloxeas or strongyles in some 
groups. Some genera (e.g. Petrasia) have distinct 
size categories of megasclcres. Microscleres, if 


present, are toxas, microxeas or microstrongyles. 
The Petrosida are characterised by the dominance 
of mineral skeleton over soft tissue, and sponges 
have a brittle stony texture (Bergquist and Wame 
1980). 

Family Petrosiidae van Soest 

Petrosiidae van Soest. 1980:66; Hartman 
1982:651; de Weerdt 1985:82; Desqueyroux- 
Faundez 1987a: 181; 1987b:71. 

Diagnosis. Petrosida, in which there is domi¬ 
nance of the mineral skeleton over soft tissues and 
spongin elements, hence species typically have a 
brittle or stony texture. The ectosomal skeleton is 
a tangential reticulation of spicules, frequently 
isotropic, as is the choanosomal skeleton. The 
choanosomal skeletal structure varies between 
genera (e.g. Xestospongia - isotropic skeleton 
with some spicule tracts; Petrosia - more organ¬ 
ised. round meshed reticulation). The spicules arc 
always diactinal, usually o.xeas or strongyles, 
occtirring in one size category' (Xestospongia) or 
two or three categories (Petrosia). Microscleres 
may be present and consist of microxeas, 
microstrongyles, sigmas or toxas. 

(Jenus Xestospongia de Laubenfels 

Xestospongia de Laubenfels, 1932:115; 
Wiedenmayer 1977a: 112; van Soest 1980:66; 
Bergquist and Warne 1980:36; Desqueyroux- 
Faundez 1987a: 194. 

Diagnosis. Sponges with a choanosomal skel¬ 
eton that is isotropic and without fibre (e.g. 
Xestospongia exigita), coarsely organised into a 
reticulation with some fibre (e.g. X. herge/nistia). 
or a reticulate skeleton with fibre development 
(e.g. X. testudinaria). Spicules are abundant, of a 
single size class, but occasionally with thinner 
(possibly developmental) fomis. The dermal skel¬ 
eton is an unmodified extension of the choanosome 
and does not fonn a surface crust. No microscleres. 

Type Species. Xestospongia dipro.sopia de 
Laubenfels, 1932. 

Remarks. A slide of the type species X. 
diprosopia (BMNH.29.8.22.59a) was examined 
and contained large o,xeas (mean = 393 x 22 pm) 
as well as thinner fonns (333 x 9.7 pm). The 
skeleton was an i.sotropic isodictyal arrangement 
of spicules in tracts with little or no binding 
spongin. Xestospongia hergquistia and X. 
diprosopia have similar skeletal organisations 
and amount of spongin fibre development. 
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Fig. 3. Scale bar = 500 lim. a, Xestospongia cxigiia, l.s. choanosome and surface (arrow) b, Xestospongia tcstudinaria. I.s. ol 
choanosomal skeleton showing spongin fibre development, stained with haematoxylineosin (arrow). c,Xfsto.r/7o/i,i;/a/«>/;?r/Mi,vria. 
l.s. of choanosomal skeleton stained with haematoxylin eosin (arrow), d. Petrosia pigmentosa l.s. ot choanosome and surface 
skeleton (arrow), e, Oceanapia fismlosa. l.s. of fistule skeleton ( = surface), f, Oceanapia desipiefaumlia. l.s. of choanosome 
showing dense spicule skeleton (arrow). 
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Xestospongia testudinaha has a skeleton struc¬ 
turally similar to X. diprosopia and X. hergquistia, 
but with enhanced spongin fibre development. 
The two Great Barrier Reef species. X. hergcpiistia 
and X. testiidinaria, are distinguished almost 
exclusively on the basis of skeletal characters, 
with the latter species having enhanced spongin 
fibre development. 

The inclusion of the three species, X. 
testiidinaria. X. hergquistia iuid X. e.xigtia, within 
the genus Xestospongia, is not considered accu¬ 
rate in this study. These three species confonn to 
the generic definition, and X. testiidinaria and X. 
hergquistia are similar to the type species in 
skeletal architecture, but X. exigiia has quite 
different skeletal characters, much smaller spicules 
(129 X 4.7 pm), a very compact and disorganised 
reticulation, extreme emphasis of the spicule 
component of the skeleton and a brittle and 
crumbly texture. This species is most likely better 
located in another genus within this family. How¬ 
ever, additional species with similar combina¬ 
tions of skeletal characters should be examined 
before such a step is taken. 


Xestospongia exigua (Kirkpatrick) 
(Figs 1, 2a-b, 3a, 4) 

Petrosia exigua Kirkpatrick, 1900:139, PI. 12. 
fig.7, PI. 13, fig.4. 

Xestospongia exigua -deLaubenfels 1949:126; 
Bergquist 1963:149, fig.l4; Bergquist and Tizard 
1967:181, PI.2, fig.l. 

Xestospongia pacifica Kelly Borges and 
Bergquist, 1988:155, P1.6c,d. 


Type material. HOLOTYPE - BMNH 
1898.12.20.49. 

Additional material. QM G25013: Geoffrey 
Bay.Magnetic Island, Great Barrier Reef. 19°09’S 
146°52’E. 15 September 1986, 5 m depth, coll. J. 
Fromont, SCUBA. QM G25014: Geoffrey Bay, 
Magnetic Island, Great Barrier Reef, 19°09’S 
146°52’E. 19 August 1986, 5 in depth, coll. J. 
Fromont, SCUBA. QM G25015: Pioneer Bay, 
Orpheus Island, Great Barrier Reef, I8‘’36’S 
146°29’E. 26 July 1986, 5 m depth, coll. J. 
Fromont. SCUBA; NTM Z0183: East Point. Dar¬ 
win, NT. 12°25.0’S 130°49.0rE, 13 September 
1981, 0.5m depth, coll. J.N.A. Hooper, by hand. 
QM G25016: Britomart Reef. Great Banier Reef, 
18°14'S 146°44‘E. 29 October 1986, 12 m depth, 
coll. J. Fromont. SCUBA. QM G25017: North 
Ea.st Reef, Lizard Island, Great Banier Reef, 
14°40’S 145°27’E, 7 October 1987, 9 m depth, 
coll. J. Fromont, SCUBA. 

Di.stribution. Type locality: reef flat. Flying 
Fish Cove. Christmas Island (Kirkpatrick 1900). 
In this study X. exigua was found in inshore waters 
near Darwin, and from Sir Charles Hardy Islands 
(1 r55'S 143°28'E) to Magnetic Island (19°09’S 
146'’52’E) on the Great Barrier Reef (Fig.l). 

Habitat. Attached to dead coral or rock, this 
species is common over a broad range of habitats. 
It is found in high sediment areas such as main¬ 
land fringing reefs, as well as clear waters on mid¬ 
shelf reefs and outer barrier reefs. It occurs on reef 
fiats and beneath overhangs in depths of 3-4 m 
(Fig. 2a), and is also found on reef slopes to depths 
of 15 m (Fig. 2b). 

Description. The morphology of this species is 
variable, ranging from a 1 -3 cm thick encrustation 


Table 2. Spicule measurements of Xestospongia exigua (pm; n=IO). 


LOCALITY 

Depth 


OXEAS 

Mean 

Range 


THIN OXEAS 
Mean 
Range 


Type 

104 

X 

4.6 




BMNH 1898.12.20.49 

HH-122 

X 

3-6 


' 


Magnetic Island 

142 

X 

5.6 

127 

X 

2.5 

S m depth (branching) 

109-170 

X 

3.2-7.4 

!16-141 

X 

2.1-3.H 

Magnetic Island 

137 

X 

5.3 

122 

X 

2.5 

5 m depth (encrusting) 

111-160 

X 

3.6-7.4 

111-137 

X 

2.0-3.H 

Orpheus Island 

149 

X 

5.1 

145 

X 

2.4 

5 m depth (encrusting) 

IIH-I6H 

X 

4.2-6.3 

I24-I6H 

X 

2.0-3.2 

East Point. Darwin 

144 

X 

5.6 

121 

X 

2.4 

intertidal (encrusting) 

105-I6H 

X 

4.2-6..? 

103-134 

X 

1.7-3.4 

Britomart Reef 

95.3 

X 

3.0 

90 

X 

1.4 

12 m depth (encrusting) 

f{2-l05 

X 

2 2-4.2 

RO-99 

X 

0.6-2.0 

North East Reef. Lizard Is 

129 

X 

3.6 

126 

X 

1.7 

9 m depth (encrusting) 

105-N5 

X 

2.7-4.2 

109-137 

X 

1.1-2.1 
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Fig. 4. Skeleton and spicules of Xesiospongia e.xigua. a, Plan view of the sponge showing orientation of the skeletal diagrams, 
b, Choanosomal skeleton beneath the surface of the sponge where the skeleton is less dense and the isodictyal reticulation is 
visible, scale bar = 100 pm. c. Thick and thinner oxeas, scale bar = 20 pm. All drawings from a Magnetic Island sponge. 


to an erect sponge with lobes or turrets up to 15 cm 
high. The latter morphology is more commonly 
found in deep water or sheltered areas beneath 
overhangs. Small oscules. 1 mm across, occur on 
raised surface areas at distances of 1-2 ems apart. 

Colour. In lild the specimens have a light ochre 
(Fig. 2a) to medium or dark brown surfaces (Fig. 
2b), with a yellowish to beige interior. In alcohol 
they are uniform medium to dark chocolate brown. 

Texture. The sponges are compressible and 
crumbly, characteristically sticky to touch when 
alive, leaving some of the ectosome adhering to 
the fingers. 

Surface. The exterior is smooth but micro¬ 
scopically hispid. A thin layer of tissue and 
pigmented cells cover most of the superficial 
spicules. 

Skeleton. The ectosomal skeleton is a continu¬ 
ation of the dense and irregular, uni- or 
multispicular isodictyal reticulation that forms 
the internal skeleton of tlie sponge. The internal 
meshes are triangular or circular and compact. 58- 
168 pm wide (Fig. 4b). In the centre of the sponge 
the spicules occasionally form vertical parallel 
tracts (Fig. 3a). Dark staining symbionts are 
frequently visible in the mesohyl beneath the 
sponge surface in thin sections (<U) pm). 


Spicules. (Table 2). The principal spicules are 
consistently oxeote but may have hastate or 
fusiform ends (Fig. 3c). Rare forms have double 
points at one end. There are thin (probably devel¬ 
opmental) forms of the spicules as well as the 
principal megascleres, both of which are straight 
or gently curv'ed. 

Remarks. Xesiospongia exigua has been well 
described and discussed at length by Bergquist 
(1965). The present description provides addi¬ 
tional field characters for recognition of the spe¬ 
cies. and emphasizes the variability of some of 
these features. 

Specimens from shallow water (e.g. Magnetic 
Island, 5 m depth; Fig. 2a), are generally an ochre 
colour possibly as a response to high light condi- 
tidn.s, Tliey often have uneven “knobbly” surfaces 
with oscules on rai.sed ridges. Specimens on mid¬ 
shelf and outer reefs in deeper water (e.g. Lizard 
Island. 9 m depth; Fig. 2b), are consistently darker 
in colour, frequently encru.sting and without a 
knobbly surface. These growth fomis occur on 
exposed reef slope where a smooth encrusting 
shape, rather than forms with elevated ridges, 
may be less prone to damage by water turbulence. 

The spicules of the sponges from .shallow water 
(e.g. specimens from Magnetic Island, Orpheus 
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Fig. 5. Skeleton and spicules of Xes!ospoitf;ia testudinaria. a, Plan view of the sponge showing orientation of the skeletal 
diagrams, b. Surface skeleton showing the isodictyal reticulation, scale bar= KX) |im. c, Choano.somal skeleton. Stippling 
denotes spongin development, .seale bar = 100 pm. d. Some of the variability in spicule ends, scale bar = 20 pm. e, 
Strongyloxeas. .scale bar = 100 pm. All drawings are of a specimen from Orpheus Island. 


Tablt 3. Spicule measurcmcnls of Xestosium^iia teslmtinaiia (pm; n=IO). 


LOCALITY STRONGYLOXEAS THIN FORMS 

Depth Mean Mean 

Haitfie Ranf>c 


Orpheus Kbnd 

291 

X 

8.7 

255 

X 

2.3 

15 m depth 

I6H-336 

X 

5.3-10.5 

151-294 

X 

2.0-4.0 

Low Isles 

299 

X 

11.0 

296 

X 

3.3 

6 m depth 

227-353 

X 

6.3-19.0 

277-319 

X 

2.0-6.0 

Cape Tribulation 

300 

X 

12.0 

300 

X 

2.6 

6 m depth 

202-3f>l 

X 

H.4-15.0 

277-336 

X 

2.0-4.0 

Pandora Reef 

280 

X 

11.0 

295 

X 

2.6 

10 m depth 

176-336 

X 

H.4-I6.H 

2H6-3I9 

X 

2.0-5.3 


Island, and Darwin), were larger and thicker than 
spicules of .specimens from deeper water and 
from mid-shelf reefs (i.e. Britomart Reef and 
North-east Reef; Table 2). The pronounced tracts 
of spicules observed by Bergquist (1963) were not 
prevalent in the Great Banier Reef specimens, but 
this may relate to an encrusting growth fomi not 
requiring an erect supporting skeleton. 

Material of X. pacifica Kelly Borges and 
Bergquist (1988) was examined and found to 
conform to the de.scription of X. exitpui, and 


consequently it has been synonymised with this 
species. 

There are many sponges closely related to X. 
exigua in external morphological features, but 
none are common on the Great Ban ier Reef. They 
have similar field characters, are shades of brown 
or black, sticky to handle, encrusting, massive or 
lobed, and are difficult to define and distinguish 
easily. A study throughout the Australian tropics, 
including reproductive biology, morphological 
characters and molecular .systematic techniques. 
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could distinguish these species and may be the 
only method of differentiating them. 

Xestospongia testudinaria (Lamarck) 
(Figs 1. 2c, 3b, 5) 

Alcyonium testiidinarium Lamarck, 1815:167. 
Reniera testudinaria - Ridley 1884:409, PI.39, 
fie.d, P1.41, fig.u,u‘. 

''Material. BMNH 1881.10.21.266: Cape 
Denison, Queensland, 20°03‘S 149°03’E (Ridley 
1884). QM 025009: Pioneer Bay. Orpheus Is¬ 
land, Great Barrier Reef, 18°36’S 146°29’E. 18 
Febmar>' 1987, 15 m depth, coll. J. Fromont, 
SCUBA. QM 025010: Low Isles. Great Barrier 
Reef, 16°23'S 145°34'E. 18 October 1986, 6 m 
depth, coll. J. Fromont. SCUBA. QM 025011: 
Cape Tribulation, Great Barrier Reef, 16°05’S 
145°28'E, 18 October 1986, 6 m depth, coll. J. 
Fromont. SCUBA. QM 025012: Pandora Reef, 
Great Barrier Reef, 18°49’S 146°26’E. 30 Octo¬ 
ber 1986, 10 m depth, coll. J. Fromont. SCUBA. 

Distribution. Type locality: seas of Europe, 
(locality queried by Ridley 1884). This species 
occurs from Lizard Island, 14°40’S 145°27‘E, to 
the Whitsunday Islands of the Great Barrier Reef, 
20°19’S 149°03'E. Within the Great Barrier Reef 
the species is known to range from inshore fring¬ 
ing reefs to midshelf reefs such as John Brewer 
Reef, 18°38'S 147°04’E, and Davies Reef, 18°5()'S 
147°39'E (Fig.l). 

Habitat. Sponge individuals are found in 
lagoonal areas, on fore reefs and back reefs 
between depths of 5-15 m. Sponges occur in full 
light conditions on rock or dead coral substrata, 
and are common in silly areas inshore as well as 
less turbid mid-shelf areas. 

Description. An erect cup-shaped sponge, col¬ 
loquially de.scribed as the "volcano” sponge, with 
vertical tlukes or ridges on its outer surface (Fig. 
2c). Tliese ridges may be very pronounced ex¬ 
tending at right angles up to 5 cm from the surface, 
or they may be flatter and form rounded knobs. 
Individuals range in size from 15 cm to 1.5 m high, 
with the apical cup fomiing a central hollow up to 
one third of the overall height of the sponge. 

Colour. The sponges are red-brown in life: in 
alcohol they are a unifomi beige colour. 

Texture. Sponges arc firm, springy and slightly 
compressible when alive. They can be tom by 
hand but this requires some force. The tissue is 
very compact and interspersed with canals 0.5 cm 
in diameter. 

Surface. The exterior is micro.scopically granu¬ 
lar and has a thin superficial skeleton fimily 


attached to the underlying choanosome. 

Skeleton. The surface skeleton is an extension 
of the choanosome, and consists of an isotropic 
isodictyal reticulation of spicule tracts forming 
small meshes 90-227 pm wide (Fig. 5b). The 
tracts are 2-6 spicules wide and 34-84 pm across. 
The internal skeleton is a multispicular reticula¬ 
tion with irregular oval meshes 360-640 pm 
across. Tracts fomiing the reticulation are 100- 
150 pm across and cored by 10-20 sirongyloxeas 
(Fig. 5c). Thin .spicules, more oxeotc in shape, 
occur interstitially. Spongin fibre development 
occurs around the spicule tracts, especially at the 
nodes of the reticulation, and is emphasised when 
stained with haematoxylin-eosin (Fig. 3b). 

Spicules. (Table 3). The principal spicules 
(Fig. 5d, e) are extremely variable in size and 
shape. Many have strongylote endpoints but oth¬ 
ers have stepped ends or tapering oxcole ends. 
Occasionally, knob-like protuberances extend 
from near the end of the spicules. The shapes 
range from short squat to long thin forms, and all 
combinations of length and width are found. 

Remarks. Xestospongia testudinaria has been 
cited as a species name by many authors (c.g. 
Dendy 1905; Hentschel 1912; Topsent 1920. 
1933; Wilson 1925; Levi 1961; Vacclet et al. 
1976; Desqueyroux-Faundez 1987a), and the lit¬ 
erature suggests that the species is ver>' wide¬ 
spread throughout the Indo-Pacific. However, 
during the present inve.stigalion it was found that 
two sibling species of “barrel sponges” occur on 
the Great Barrier Reef, X. testudinaria and X. 
hergquistia. both of which have been included 
under the name X. testudinaria. For this reason a 
full synonymy of the .species is not given. Speci¬ 
mens described by previous authors require 
reexamination before correct species designa¬ 
tions can be made. For further discussion of this 
species, see the remarks below for X. hergquistia. 

Xestospongia hergquistia n.sp. 

(Figs 1, 2d, 3c, 6) 

Type material. HOLOTYPE - QM G25018: 
Pioneer Bay. Orpheus Island, Great Barrier Reef. 
I8°36’S 146°29'E. 18 February 1987, 15 mdepth, 
coll. J. Fromont. SCUBA. PARATYPE - QM 
G25019: Low Isles, Great Barrier Reef, 16°23’S 
145^34’E. 18 October 1986, 6 m depth, coll. J. 
Fromont. SCUBA. 

Distribution. This .species occurs from Cape 
Tribulation. 16°05'S 145°28'E, to the Whitsunday 
Islands, 20°I9’S 149°03’E, of the Great Barrier 
Reef (Fig.l). It is found in sympatry with X. 
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testudinaha on inshore fringing reefs, but has not 
been found on mid-shelf reefs. 

Habitat. Individuals occur on dead coral and 
rock substrata in areas of high .sediment load, in 
caves, as well as in full light conditions. 

Description. An erect cup-shaped sponge with 
vertical llukes or ridges on its outer surface (Fig. 
2d). These ridges may be very pronounced ex¬ 
tending at right angles up to 5 cm from the surface, 
or Hatter and forming rounded knobs. Individuals 
range in size from 3 cm to 1 m. with the apical cup 
fonning a central hollow up to one third of the 
overall height of the .sponge. 

Colour. In life the sponges arc maroon to red- 
brown; in alcohol a unifomi fawn colour. 

Texture. This species is firm and compressible 
when alive, and does not .spring back when com¬ 
pressed, unlike X. testiuUnarki, and can be pulled 
apart relatively easily. The sponge tissue is very 
compact and interspersed with canals 0.5 cm in 
diameter. 

Surface. Tlie exterior is smooth, as there is a 
thin membrane fimily attached to the underlying 
choanosome. 


Skeleton. The surface skeleton is an isotropic 
isodictyal reticulation of spicule tracts forming 
small meshes 100-210 pm wide (Fig. 6b). The 
tracts, 40-220 pm across, contain 2-6 loosely 
aligned spicules. Internally, the skeleton is a 
multispicular reticulation with irregular oval 
meshes .320-640 pm across, the tracts fonning the 
reticulation are 100-200 pm across and cored by 
6-12 oxcas (Figs 3c, 6c). Thinner oxeotc spicules 
occur interstitially. 

Spicules. (Table 4). The principal spicules are 
extremely variable in size and shape; many have 
oxeote endpoints but others have stepped ends, 
strongylote ends or are simply stylote. Occasion¬ 
ally. knob-like protuberances extend from near 
the end of the spicules (Fig. 6d). The shapes range 
from short squat spicules to long thin fomis and all 
combinations of length and width are found. The 
spicules are usually gently curved, some are 
centrally bent while others are undulating (Fig. 
6e). 

Etymology. This species is named after Pro¬ 
fessor Patricia Bergquist, Department of Zool¬ 
ogy, University of Auckland, New Zealand, in 



Fig. 6. Skeleton and spicules of Xestnspongia berf’quistia. a. Plan view ot the sponge showing orientation ol the skeletal 
diagrams, b. Surface skeleton showing the isotropic, isodictyal reticulation, scale bar= lOOpm.c, Choanosomal skeleton, scale 
bar= 1(X) pm. d. Some spicule ends showing strongylote and oxeote modificalions, .scale bar= 20 pm. c. Principal megascleres, 
scale bar= UK) pm. All drawings arc of a specimen from Orpheus Island. 
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Table 4. Spicule measuremenis of Xeslosponfiiu hev^iiiiisnu (pm; n=10). 


LOCALITY 

Depth 


OXEAS 

Mean 

Raiiac 


THIN FORMS 

Mean 

Ranf’c 


Orpheus Island 


X 

11.4 

301 

X 4.0 


15 m depth 


X 

I0.0-I2.6 

2f)9-.U6 

X 2.()-R.4 


Low Isles 

321 

X 

12.9 

303 

X 3.5 


6 m depth 

26<?-37{i 

X 

R.4-I6.() 

269-J36 

X 2.()-6.3 



recognition of her expertise and enonnous input 
to the study of marine Porifera worldwide, but 
particularly in Australia and New Zealand. 

Remarks. Xestospongia hergc/iiistia is charac¬ 
terised by its more open skeleton and lack of 
spongin fibre development, which produces 
sponges that are not as elastic as X. testuclinaria. 
In the field they can be positively identified by 
piercing or cutting the specimen - if this is rela¬ 
tively easy, not requiring a sawing action or a lot 
of strength, then the sponge is a specimen of X. 
heygqidstia. This species has only been found on 
inshore reefs. 

Xestospongia testuclinaria and X. hergcpiistia 
are similar in many morphological characters. 
Xestospongia hergcjuistia differs from X. 
testuclinaria in lacking spongin fibre around the 
spicule tracts and as a consequence it is less 
robust, easier to tear, and more compressible. 
Xestospongia testuclinaria has a more compact 
consistency in the live organisms, while X. 
hergquistia is more porous. Xestospongia 
testuclinaria may have a thinner apical cup wall 
and is usually reddish-brown in colour, in contrast 
to X. hergcpiistia which may be reddish-brown or 
maroon. Neither of the latter two characters are 
consistent however; all intergrading shapes and 
colours occur in both species. Xestospongia 
testuclinaria has a broader cross-shelf distribu¬ 
tion, occurring on inshore fringing reefs with high 
sediment loadings as well as on mid-shelf reefs. 

The species are almost identical in their 
spiculation, with strongyles and oxeas occurring 
in similar size ranges, similar skeletal design and 
mesh sizes, and similar superficial skeletons and 
gross morphologies (Figs 2c-d. 3b-c, .3, 6). 

Most authors who have described specimens of 
X. testuclinaria have commented on the variabil¬ 
ity of .spicule types from .strongyles to oxeas. and 
the great range of spicule widths. Aspects of the.se 
species descriptions, such as spicule sizes, spicule 
morphologies and amount of spongin develop¬ 
ment. provide a sufficiently broad .scope to allow 
the inclusion of both X, testuclinaria and X. 
hergquistia under the old concept of "X. 
testuclinaria". It has been possible only by obser¬ 


vations in situ to confirm that two morphologies 
exist, and hence two sympatric species can be 
differentiated: texture in life is the best field guide 
to species identification. A study of reproductive 
biology of these two species (Fromont 1988) 
disclosed a temporal isolation of their spawning 
events and their distinctively different sterol chem- 
i.stry (Fromont 1991; in prep.a), and this further 
supports the differentiation of these sibling spe¬ 
cies. 

A further problem has been to resolve which of 
the species should receive Lamarck’s name X. 
testuclinaria. Lamarck's type specimen in the 
Paris Museum, supposedly from the seas of Eu¬ 
rope. has been lost (Topsent 1933; Levi pers. 
comm.). A slide of this material in the British 
Museum, the only surviving type material of this 
species, was not available for loan to the author 
(Slone pers. comm.). However, for the purposes 
of this study, Shirley Stone (BMNH) examined 
this material on my behalf, consisting of three 
sections (T.S. and surface). These show a loose 
skeletal network of oxeas with faint fibre devel¬ 
opment. immature oxeas measuring 290 x 3 pin 
and structural spicules, oxeas and strongyles. 
measuring 430 x 12 pm. Ridley (1884) also 
reexamined Lamarck’s type material when he 
described a specimen from Cape Denison, a 
fringing reef area south of Bowen, Queensland. 
Australia (Fig. 1). This specimen was described as 
X. testuclinaria. In his de.scription Ridley (1984) 
mentions stout, strong, multispicular skeleton- 
fibre. and examination of Ridley’s material 
(BMNH 1881.10.21.266), stained with 
haematoxylin-eosin. showed evidence spongin 
fibre development. Fibre development is easily 
visible when skeletal material is stained with 
haematoxylin-eosin but is more difficult to ob¬ 
serve if material is not stained. 

Shirley Stone also compared Lamarck’s sur¬ 
viving type material (BMNH 1954.2.20.60), frag¬ 
ments of schizotype material (BMNH 
1954.2.20.60), and Ridley’s material (BMNH 
1881.10.21.266) using light microscopy and 
Nomaski interference microscopy. She found 
sparse spongin development around spicule tracts 
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in all this material (pers.comm.). In addition, a 
fragment of Lamarck's material was stained with 
haemotoxylin and sparse spongin was also found, 
The.se findings indicate that the species name. X. 
testnclinaria, should be applied to those speci¬ 
mens which have some degree of spongin fibre 
development. Conversely, the new species. A'. 
hergqiiistia. is re.served for specimens that lack 
any fomi of spongin development in their skel¬ 
eton. 

Other authors have established other names for 
species closely related toX. lestiulinciria. Vacelet 
et al. (1976) created the species name Renieni 
viridenigra for specimens which they had previ¬ 
ously refened to X. lesltidiiuiria (Vacelet and 
Vasseur 1965:111. 1971:109). This species was 
not illustrated by the authors, but from the spicule 
measurements (230-280 x 6-11 pm), the skeletal 
characters (irregular network of paucispicular 
fibre in the choanosome) and colour (green- 
black) it is not the same the new .species from the 
Great Bairier Reef described here. 

Wilson (1925) erected the nameX. tcsiudinaria 
variety fisliiloplioni for a sponge in which the 
outer surface had fistular processes instead of 
vertical ridges, but fistules have not been found in 
any Great Barrier Reef specimens (although they 
have been observed from specimens in the vicin¬ 
ity of Phuket, Andaman Sea (Hooper pers.comm.). 
Wilson also described a new species. Petrosia 
lignasa, which is vase-shaped, has irregular exter¬ 
nal outgrowths and little spongin in the skeleton. 
Examination of the type material (USNM 21283) 
found that the spiculation was different from that 
of X. hergqidstia. 

(Jenus Petrosia Vosmaer 

Petrosia Vosmaer. 1887; Dendy 1905:144; 
vanSoest 1980:74; Bergquistand Warne 1980:35; 
Desqueyroux-Faundez 1987a: 181. 

Diagnosis. Sponges with an ectosomal 
unispicular reticulation and an internal skeleton 
that is lamellate-isotropic or lamellate with round- 
meshes. Megascleres. with distinct size catego¬ 
ries, arc strongylcs or oxeas. 

Type species. Reniera dura (Schmidt, 1862). 

Petrosia pigmentosa n.sp. 

(Figs 1, 2e, .3d, 7) 

Type material. HOLOTYPE - QM G25()2(): 
Carlisle Island, Whitsunday Islands, Great Bar¬ 
rier Reef, 20°48'S 149°16'E, 7 .September 1986. 
12 ni depth, coll. J. Fromont, SCUBA. 


Habitat. Found on dead coral or rock substrata 
in full light conditions on an inshore fringing reef 
(Fig.l). 

Description. A massive sponge with short 
protuberances over the surface (Fig. 2e). 

Colour. Dark maroon exterior with cream 
interior when alive, and in alcohol, a dark brown 
ectosome 1.7 mm thick and medium brown inte¬ 
rior. 

Texture. Very fimi, slightly compressible and 
springy. 

Surface. Smooth and microscopically hispid. 

Skeleton. The ecto.somal skeleton is an exten¬ 
sion of the choanosomal skeleton with the addi¬ 
tion of occasional fans of shon spicules extending 
to, or just beyond, the surface (Fig. 7b). This 
superficial area, 1.7 mm deep, is covered with 
pigment cells. Immediately beneath the surface 
are small subdcnnal spaces, 2(K)-230 jam diam¬ 
eter, separated by tracts 15-20 jam wide contain¬ 
ing 2 or 3 spicules (Figs 3d. 7b). Below this region 
are extensive .spaces, up to 730 jam wide, sup¬ 
ported by thick tracts, 5()0 jam across, containing 
20-25 spicules. Internally, the skeleton is more 
compact containing tracts of 15 to 20 tightly 
packed spicules bound by spongin and fomiing a 
reticulate fibre skeleton. The fibres are 160-300 
jam across and the circular or oval interstitial 
spaces 270-.3(X) jam in diameter (Fig. 7c). Most of 
the large sizes of strongyles core the choanosomal 
fibres but all .sizes of spicules occur throughout 
the sponge. 

Spicules. (Table 5). The species has 4 sizes of 
strongylcs that have smooth rounded ends (Fig. 
7d). Thin oxeas occur but arc not abundant. 

Eitymology. This species name is derived from 
the abundance ol'pigment in its ectosomal region. 

Remarks. Petrosia pigmentosa is character¬ 
ised by its graded skeleton, which sujaerficially is 
simple and multispicular, and internally is a thick 
fibre reticulation cored with many spicules (Figs 
3d. 7b), and its dense surface pigmentation. Nei¬ 
ther the massive shape nor the maroon colour are 
unique, but in conjunction with skeletal organisa¬ 
tion and spicules, these characters may distin¬ 
guish the species. 

Other species of Petrosia have been described 
with some characters similar to Petrosia 
pigmentosa, but the new sjaecies does not confonn 
in all characters to any of these descriptions. For 
example, P. spheroidaTmiVA (1967), redescribed 
by Vacelet et al. (1976), has strongyles, 
microstrongylcs and microxeas of similar sizes to 
those of Petrosia pigmentosa, but it also has 
characteristic, prominent apical oscules. Petrosia 
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Fig. 7. Skeleton and spicules of Peirosia pigmentosa, a. Plan view of the sponge showing orientation of the skeletal diagrams, 
b, Choanosomal skeleton with the surface at the lop of the diagram, showing small .superficial spaces (A) and large subdcrmal 
spaces (B). Stippling denotes pigment cells, .scale bar = 100 pm. c, Choanosomal skeleton showing fibre development 
(stippling) enclosing densely packed spicules, .scale bar= 100 pm. d, Four size categories of strongyles and the thin oxeas, scale 
bar = 20 pm. 


Table 5. Spicule measurements of Petrosia pigmentosa ([im; n=10). 


LOCALITY 

Depth 

I 


STRONGYLES 

Mean 

Ranae 

2 3 


THIN OXEAS 
Mean 
Rantfc 
4 


Carlisle Is 210 l 9.6 180 s 9.7 104 x 7.1 62 x 5.6 190 x .1.3 

12 m depth 202-2/S x H 4-12.6 I6H-I96 x K.4-II.6 S9-/26 x 6J-H.4 53-76 x 4.1-6.3 151-210 x 2.t-4.2 


canariensis (de Weerdt and van Soest 1986) ha.s 
much larger spicules (290 x 24 and 135 x 8 pm) 
than P. pigmentosa, and P. volcano Hoshino 
(1976), a red-brown massive .sponge distinguished 
by three large oscules on the upper surface, has a 
characteristic growth forni unlike that of P. 
pigmentosa. Petro.ua solida Hoshino (1981) is 
spheroidal in shape with oscules on the upper 
surface, and does not contain the dense fibre and 
spicule tracts that occur in P. pigmentosa. 
Desqueyroux-Faundez (1987a) described P. capsa 
which has similar spicules and external morphol¬ 
ogy to P. pigmentosa, but that species is lemon 
yellow when alive, exudes abundant mucus, and 
does not contain the dense fibre skeleton found in 
P. pigmentosa. 


Family Oceanapiidae van Soe.st 

Oceanapiidae van Soest, 1980:80; Bergquist 
andWame 1980:37; Hanman 1982:650; de Weerdt 
1985:73; Desqueyroux-Faundez 1987a:200; 
1987b:71; Wiedenmayer 1989:119. 

Diagnosis. Sponges with an irreguhu' tangen¬ 
tial ectosomal skeleton which may fomi a crust 
reinforced by spongin. Fistules are common. The 
choanosomal skeleton is an isotropic, unispicular 
reticulation interspersed with spicule tracts usu¬ 
ally parallel to the surface. The weak organization 
of the interstitial skeleton produces a pulpy ap¬ 
pearance after death. Megascleres are oxeas or 
strongyles. Microscleres may be present and are 
sigmas and/or toxas. 
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Genus Oceanapia Norman 

Oceanapia Norman, 1869:334. 

Rhizochalina Schmidt, 1870:35. 

Phloeodictyon Carter, 1882:122. 

[For full synonymy see Wiedenmayer 
(1990:120)]. 

Diagnosis. Fistule-bearing sponges with walls 
supported by an irregular reticulation of spicule 
tracts bound by spongin. A spongin-reinforced 
tangential ectosomal crust covers the surface of 
the sponges. The choanosomal skeleton is a com¬ 
bination of spicule tracts and single spicules 
without apparent orientation. Megascleres are 
oxeas or strongyles and microscleres sigmas and/ 
or toxas. 


Type species. Desmacidon Jeffreysii 
(Bowerbank, 1866). 

Remarks. In recent publications the two gen¬ 
era Rhizochalina and Phloeodictyon have teen 
synonymised with Oceanapia (Bergquist and 
Wame 1980; van Soest 1980; de Weerdt 1985; 
Wiedenmayer 1989) All these genera have a 
fistulose habit and a bark-like dermal crust. 

The original descriptions of Oceanapia and 
Phloeodictyon differ in that the latter genus was 
described as possessing sigma microscleres. Both 
genera have spicule tracts internally, as well as an 
isodictyal unispicular skeleton which produces a 
pulpy texture. 

Rhizochalina has abundant spongin and a re¬ 
ticulate spicule-fibre skeleton (Topsent 1920; 


Table 6. Spicule mcasurenienl.s of Oveanapiafinulosa (pm; n=IO). 


LOCALITY 



OXEAS 






Depth 



Mean 

Range 







1 


2 



3 



Little Pioneer Bay 

212 X 

8.5 

196 X 

3.6 

92 

X 

3.4 


20 m depth 

200-226 X 

7.8-10.4 

/82-208 X 

1.8-5J 

8J-/0J 

X 

2.6^.4 




Fig. 8. Skeleton and spicules of Oceanapia fistuhsa. a. Plan view of the sponge showing orientation of the skeletal diagrams, 
b, A longitudinal section through a fistulc displaying the strongly developed skeleton at the centre, and the thinner tracts nearer 
the edges (arrow), scale bar = 200 pm. c, Choanosomal isodictyal skeleton with occasional spicule tracts and a band of parallel 
spicules around internal pores, scale bar = 2(K) pm. d, Oxeas of three size categories, scale bar = 20 pm. 
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Bergquist 1965) which produces firm solid 
sponges. Recently de Weerdt and van Soest (1986) 
suggested that Rhizochalina should be retained as 
a subgenus for sponges with strongly developed 
spongin fibres and a subgenus Ocemtapia should 
be reserved for pulpy sponges. 

The two .species from the Great Barrier Reef 
examined in this study have different textures. 
Oceanapia fistidosa is pulpy, as the bulk of the 
skeleton is fomied by a unispicular reticulation 
with few tracts of spicules and no fibre develop¬ 
ment. In contrast, Oceanapia desquefawuiia sp. 
nov. is a firm, incompressible sponge with a bark¬ 
like dermal region and tangential layers of spicules 
and fibre internally (cf. Figs 2 f, g, 8c, 9c). This 
species has the strong skeletal development de¬ 
scribed for the genus Rhizochalina, and it may 
need to be reallocated should Rhizochalina even¬ 
tually prove to be valid. 

Oceanapia fistidosa (Bowerbank) 

(Figs I. 2f. 3e. 8) 

Desmacidon fistidosa Bowerbank. 1873:19, 
P1.4, fig.7, 8; Carter 1882:121. 

Rhizochalinafistidosa\aT. infradensata - Ridley 
1884:420. 

Rhizochalina fistidosa - Ridley and Dendy 
1887:32. PI.8, fig.2. 2a, P1.9, fig.4. [For full 
synonymy see Desqueyroux-Faundez {1987a: 
203)]. 

non Oceanapia fistidosa - Desqueyroux- 
Faundez 1987a:203. fig. lOa.b, fig.3, 43-48. 

Type material. HOLOTYPE - BMNH 
1877.5.21.1353. 

Additional material. BMNH 1887.5.2.246, 
1887.5.2.264, 1954.2.16.30. QM G25021: Pio¬ 
neer Bay. Orpheus Island, Great Barrier Reef, 
18°36’S 146°29'E. 30 August 1987, 20 m depth, 
coll. J. Fromont. SCUBA (Fig. I). 

Distribution. Type locality: Fremantle, West¬ 
ern Australia (Bowerbank 1873). The species has 
a widespread Indo-Pacific distribution. 

Habitat. Found on a silty/sandy fiat bottom. 

Description. A massive sponge that is buried 
except for the fistules, and the whole sponge can 
be dug from the sediment by hand. The hollow 
fistules are up to 25 cm long and I cm in diameter, 
and the fistule walls are 1 mm thick (Fig. 2f). 

Colour. The single live sponge observed had 
long beige turrets, was inhabited by a pink 
zooanthid, and had a cream-beige interior. In 
alcohol the fistules are beige or light brown and 
the internal colour is unchanged from the live 
state. 


Texture. The sponge is compact but crumbly 
and forms a pulp around .some supporting stringy 
fibre. 

Surface. There is a surface crust or skin 2 turn 
thick which is microscopically hispid (Fig.2t'). 

Skeleton. The choanosome is a unispicular 
isodictyal reticulation with rings of parallel 
spicules where the fistules extend upwards (Fig. 
8c). Tracts of spicules are aligned within fibres 
and reinforce the isodictyal reticulation (Fig. 8c). 
The fistules have reticulate tracts of 20 spicules 
centrally, with a closer reticulation towards the 
surface of the fistule consisting of le.ss densely 
packed tracts with fewer spicules (Figs 3e, 8b). 

Spicules. (Table 6). Hastate oxeas of 3 size 
categories (Fig. 8d). 

Remarks. The Great Barrier Reef material was 
compared with Bowerbank’s (1873) Desmacidon 
fistidosa from Fremantle, WA (BMNH 
1877.5.21.1353,2 slides) and Ridley and Dendy's 
(1887) Challenger material of Rhizochalina 
fistidosa (BMNH 1887.5.2.246, 264 and 
1954.2.16.30). Tlie skeletal characters agree well 
with the type material although the spicules of the 
Great Barrier Reef specimens are slightly thinner 
and there is an additional smaller size category. 
Ridley and Dendy (1887) mention small dermal 
spicules. 213 pm in length, in one specimen they 
examined. Small spicules are apparent in their 
material (BMNH. 1954.2.16.30) and measure 83- 
114 x 5.2-7.3 pm. Thin fomis of the large oxeas 
were also present, measuring 208 x 3. 1 pm. Small 
spicules were found in the slide of BMNH 
1887.5.2.264 and measured 94-114 x 5.2-6.2 pm. 

The Great Barrier Reef specimens have ex¬ 
tremely long Fistules, up to 25 cm. No previous 
descriptions of the species record the presence of 
fistules of this length, but many of these records 
repon that fistules were broken prior to, or during, 
collection of the .sponges. 

This species has an extensive published distri¬ 
bution and depth range, reportedly extending 
from 10 m in Puerto Rico to 1800 m in the Azores. 
However, it is likely that there is more than one 
sibling species being named O. fistidosa. and the 
published variability of the “species" is very 
wide, allowing the incorporation of all these 
records. 

Oceanapia desqiiefaiindia n.sp. 

(Figs I, 2g. 3f, 9) 

Oceanapia fistidosa Desqueyroux-Faundez, 
1987a:203, fig.lOa.b, figs 43-48. 
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Type material. HOLOTYPE - QM G25()22: 
Pelorus - Orpheus Island channel. Great Bairier 
Reef. I8°34'S 146°29'E. 20 in depth. 29 August 
1987. coll. J. Fromont. SCUBA. 

Additional material. PARATYPE - QM 
G25()23: Havvkesbury Island, Torres Strait, 
10°22'S 142“09’E, 12 m depth, 5 May 1987, coll. 
J. Fromont. SCUBA. MNHG 978/5.34: Cap du 
Noulin, New Caledonia (Desqueyroux-Faundez 
1987a). 

Habitat. Tliis species occurs on fringing reefs 
with high sediment loads. The Hawkesbury Is¬ 
land specimen was found enemsting around a 
coral branch, and the specimen from Orpheus 
Island was buried in sediment with tlstules pro¬ 
truding. 

Description. A massive spherical sponge with 
erect tapering fislules 3 to 5 cm tall (Fig. 2g). The 
Fistulcs arc hollow with a I mm thick wall, 
nonnally rounded at the apex, but a few oscular 
fistules are open at the apex. 

Colour. Alive, the sponges have an orange 
surface and fistules with a pale orange interior, 
and in alcohol the whole sponge is medium to dark 
brown. 

Texture. Finn and incompressible. The tissue 
is compact, fibrous, arranged radially and parallel 
to the surface in concentric bands (Fig. 2g). 

Surface. The exterior is a smooth crust with the 
same appearance and texture as the fistule walls. 

Skeleton. The ectosomal skeleton is a fibrous 
reticulation: each fibre centrally cored by 4-6 
spicules and 160-200 pm wide (Fig. 9b). The 
mesh spaces between them are 330-670 pm in 
diameter. A thin dark coloured layer of tissue 
covers the fibre skeleton. The internal skeleton is 
a reticulation of fibre cored by spicules fonning 
dense fibre bands parallel to the surface (Fig. 9c). 
The fibres are 320-530 pm across and cnclo.se 10- 
20 spicules. These areas of fibre are interspersed 
with areas of pulpy mesohyl where the spicules 
are dispersed irregularly (Fig. 3f). The fistule 
walls are supported by a thick fasciculate spongin 
fibre tract up to 350 pm across packed with up to 
50 spicules (Fig. 9d). Spicules extend at right 
angles to these tracts and irregular spicule fans 
support the surface (Fig. 9d). 

.Spicules. (Table 7). Smooth strongyles of four 
size categories, although the two larger thick sizes 
intergrade. Thin forms also occur as do very thin 
toxa (Fig. 9c. f). 

Etymology. This species is named after Dr. 
Ruth Desqueyroux-Faundez in recognition of her 
contribution to the knowledge of the sponge fauna 
of the Sotithcm Hemisphere. 


Remarks. Occunapia desquefaiinclia is read¬ 
ily recogni.sed by its orange colour, fistular habit 
and very concentric skeletal development. 

Oceanapia deseptefaundia resembles O. 
fistulosa Bowerbank (1873), described and fig¬ 
ured by Desqueyroux-Faundez (1987a). 
Desqueyroux-Faundez also commented on the 
variability in the skeletal characters of specimens 
assigned to O. fistulosa, and she found differences 
between her specimens and Bowerbank's type 
material. Nevertheless, she retained Bowerbank's 
species name for the New Caledonia material 
(MHNG 978/534). Comparison of her material 
with specimens described above from the Great 
Barrier Reef leaves no doubt that they are 
conspecific. This material is identical in external 
morphology and colour, skeletal architecture and 
spicule morphology. The absence of toxas and 
thin, probably developing, strongyles in the New 
Caledonian specimen is not considered sufficient 
reason to divide the specimens into two species. 
Conversely, a comparison of type material of O. 
Jlsiidosa (BMNH 1877.5.21.1353. 1887.5.2.246. 
264,1954.2.16.30) with O. desquefaimdia showed 
that these were not conspecific. 

The only species of Oceanapia previously 
de.scribed with toxas. O. arcifera Dcndy (1924), 
has oxeas as the principal megasclerc whereas 
strongyles are present in O. desquefaimdia. The 
new species does not conform to O. arcifera in 
any other significant details. 


DISCUSSION 

Both families described here in the order 
Petrosida are easily recognised and quite distinc¬ 
tive from each other, using the major differentiat¬ 
ing features of skeletal arrangement and 
spicule:spongin llhre ratio. However, from ex¬ 
amination of skeletal characters, it was not possi¬ 
ble to positively conclude that these features can 
be used to reliably distinguish the Petrosida from 
the Haplosclerida. Chemical and reproductive 
characters (Fromont 1991, in prep.a.b) provide 
confiicting infoniiation regarding the separation 
of these orders. 

Problems at the generic level were found in the 
genus Xestospati^ia. Xestosponfia exigua has 
quite different skeletal characters from both X. 
testudiiiaria and X. hert’qui.stia. and other differ¬ 
ences between these two groups have been found 
in their chemical and reproductive characteristics 
(Fromont 1991. in prep.a.b). This supports the 
findings of Bergquist et al. (1980, 1986), who 
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9. Skeleton and spicules of Oceanapia desquefamutia. a. Plan view of the sponge showing orientation of the skeletal diagrams, 
b, Tangential ectosomal skeleton showing the fibrous reticulation (stippling) cored by spicules, scale bar = 2()0 pin. c, A 
choanosomal fibre band cored by numerous spicules, scale bar = 200 pm. d. Skeleton of the fistule walls with a central 
fasciculate tract, loose spicules at right angles and spicule fans at the surface, scale bar = KHK) pm. e. Two large sizes of 
strongyles tind thin strongyles, scale bar= 100 pm. f. Detail of the strongyle ends (1), the small size category of strongyles (2), 
and toxas (3), scale bar = 20 pm. 


Table 7. Spkule measurements of Oi emtopia Jtfsifucfuiindiu (pm; n=IO), 


LOCALITY STRONGYLES THIN TOXAS 

STRONGYLES 

Depth Mean Mean Mean 

Runtie Range Range 

12 3 


Hawkesbury Is 

282 X 11.3 

216 

X 

11.4 

70 

X 6.7 

265 

X 

3.4 

78 

X 1 

12 m depth 

260-S02 X HA-12.6 

107-252 

X 

6.9-14.7 

4H-HI 

X 42-7.4 

244-294 

X 

2.J-6J 

75-92 

X / 

Orpheus Is 

280 X 9.6 

231 

X 

11.3 

55 

X 6.0 

258 

X 

4.4 

78 

X 1 

20 m depth 

260..^// X H.4-n.6 

2IH.2S2 

X 

10.5-12.6 

.34-71 

X 4.8-7.4 

255-277 

X 

S.2-5.5 

61-105 

X 1 


suggested that the “genus Xestospongia" contains 
more than one generic entity. 


ACKNOWLEDGEMENTS 

This study would not have been possible with¬ 
out the generous support of the following: Com¬ 
monwealth Postgraduate Research Award, Aus¬ 
tralian Museum Post-graduate Award and a 
Postdoctoral Fellowship from the Northern Terri¬ 


tory Museum of Arts and Sciences (funded by an 
Australian Biological Resources Survey grant (no 
87/5996) to Dr John Hooper). For the loan of type 
material thanks to Miss Shirley Stone (BMNH). 
Dr Ruth Desqueyroux-Faundez (MNHG), and Dr 
K. Riitzler (USNM). For collection of material of 
X. exigiia, thanks to Dr J. Hooper, and Dr M. Kelly 
Borges for the loan of material of X. pacifica. 
Figures were drawn by Marina Hunt, James (Took 
University, Townsville. 


92 


4 




























Tropical Petrosida sponges 


REFERENCES 

Bergquist, P.R. 1965. The sponges of Micronesia, Part 
I. The Palau Archipelago. Pacific Science 
19(2): 123-204. 

Bergquist, P.R. 1978. Sponi’es. Hutchiason; London. 

Bergquist, P.R. 1980. The ordinal and subclass classi¬ 
fication of the Demospongiae (Porifera); ap¬ 
praisal of the present arrangement, and proposal 
of a new order. New Zealand Journal of Zoology 
7:1-6. 

Bergquist, P.R. and Tizard. C.A. 1967. Australian 
intertidal sponges from the Darwin area. 
Micronesica 3:175-202. 

Bergquist, P.R. and Wame. K.P. 1980. The Marine 
Fauna of New Zealand: Porifera, Demospongiae. 
Part 3 (Haplosclerida and Nepheliospongida). 
New Zealand Department of Scientific and Indus¬ 
trial Research Bulletin. New Zealand Oceano¬ 
graphic Institute Memoir 87:1-76. 

Bergquist, P.R.. Hofhein/.. W., and Oesterhelt. G. 
1980. Sterol composition and the classification 
of the Demospottgiae. Biochemical Systcmatics 
and Ecology 8:423-435. 

Bergquist, P.R., Lavis. A, and Cambio, R.C. 1986. 
Sterol composition and classification of the 
Porifera. Biochemical Systematics and Ecology 
14(1): 105-1 12. 

Bowerbank, J.S. 1866. A monograph of the British 
Spongiadae .Volume 2. Ray Society: London. 

Bowerbank, J.S. 1873. Contributions to a general 
history of the Spongiadae. Part IV and V. Pro¬ 
ceedings of the Zoological Society of London 
1873:3-25, 319-333. 

Carter, H.J. 1882. New sponges, observations on old 
ones, and a proposed new group. Annals and 
Magazine of Natural History (5) 10:106-124. 

Dendy, A. 1889. Report on a second collection of 
sponges from the Gulf of Manaar. Annals and 
Magazine of Natural History (6) 3:73-99. 

Dendy, A. 1905. Report on the sponges collected by 
Professor llerdman, at Ceylon, in 1902. In: 
Herdman, W.A. (ed.) Report to the Government 
of Ceylon on the pearl oyster fsheries of the Gulf 
of Manaar. Volume 3. supplement 18:57-246. 
Royal Society: London. 

de Laubenfels (see Laubenfels). 

Desqueyroux-Faundez, R. 1984. Description de la 
Faune des Haplosclerida (Porifera) de la Nouvelle- 
Caledonie. I. Niphatidae-Callyspongiidae. Re¬ 
vue Suisse de Zoologie 91(3):765-827. 

Desqueyroux-Faundez. R. 1987a. Description de la 
faune des Petrosida (Porifera) de la Nouvelle- 
Caledonie 1. Petrosiidae-Oceanapiidae. Revue 
Sui.sse de Zoologie 94( I): 12-243. 

Desqueyroux-Faundez. R. 1987b. Distinctive charac¬ 
ters within the Order Petrosida 
(=Nephcliospongida). In: Vacelet, J. and Boury- 
Esnault, N. (eds) Ta.wnomy of Porifera from the 


N.E.Atlantic and Mediterranean Sea. NATO ASl 
Series, Series G: Ecological Sciences, Volume 
13: 67-72. 

Desqueyroux-Faundez, R. 1990. Silica content of the 
New Caledonian fauna of Haplosclerida and 
Petrosida and its possible taxononiical signifi¬ 
cance. In: Rutzler, K. (ed.) New Perspectives in 
Sponge Biology, pp 279-283. Smithsonian Insti¬ 
tution Press: Washington. 

de Weerdt (see Weerdt). 

Fromont, J. 1988. Aspects of the reproductive biology 
of Xe.<ito.spongia testudinaria (Great Barrier Reef). 
Proceedings of the Sixth International Coral 
Reef Symposium 2:685-691. 

Fromont. J. 1991. A taxonomic study of tropical 
marine sponges (Porifera: Demospongiae: 
Haplosclerida and Petrosida) using morphologi¬ 
cal. chemical and reproductive character sets. 
Unpublished PhD thesis, James Cook University, 
Townsville, Australia. 

Fromont. J. in prep.a. Chemotaxonomy of 
Haplosclerida and Petrosida using sterol comple¬ 
ments. 

Fromont, J. in prcp.b. The reproductive biology of 
Xestospongia testudinaria and X. hergquistia. 

Hartman, W. 1982. Porifera. In: Parker, S.P. (ed.) 
Synopsis and Classification of Living Organ¬ 
isms. Volume 1:640-666. McGraw-Hill: New 
York. 

Hentschel. E.R. 1912. Kiesel- und Homschwamme 
der Aru und Kei-lnseln. Abhandlungen 
Senckenhergiana natutforschende Gessellschaft 
34:291-448. 

Hoshino, T. 1976. Demosponges from the western 
coast of Kii Peninsula, Japan. Zoological Maga¬ 
zine (Dohutsugaku Zasshi) 85(3):248-261. 

Hoshino, T. 1981. Shallow-water demosponges of 
western Japan, I, Journal of Science of the Hiro¬ 
shima University (B,l. Zoology) 29(l):47-205. 

Kelly Borges. M. and Bergquist, P.R. 1988. Sponges 
from Motupore Island. Papua New Guinea. Indo- 
Malayan Zoology 5:121-159. 

Kirkpatrick, R. I9(K). On the sponges of Christmas 
Island. Proceedings of the Zoological Society of 
London 1900:127-141. 

Lamarck, J.B.P. de Monet 1815. Suite des polypiers 
empates. Memoirs du Museum d'Histoire 
naturelle. Paris 1:162-168. 

Laubenfels. M.W. de 1932. The marine and freshwa¬ 
ter sponges of California. Proceedings of the U.S. 
National Museum Washington 81(4):l-14(). 

Laubenfels. M.W. de 1949. Sponges of the Western 
Bahdmxs. American Museum Novitates 1431: 1- 
25. 

Levi, C. 1957. Ontogeny and systematics in sponges. 
Systematic Zoology 6(4): 174-183. 

Levi, C. 1961. Resultats scientiFiques des campagnes 
de la Calypso Fascicule V. XIV. Campagne 1954 
dans rOcean Indien. 2. Les spongiaires de File 


93 


J. FromonI 


Aldabra. Annales de I'lnstinil Oceanographique 
Monaco 39:3-32. 

Norman, A.M 1869. Shetland final dredging report. 
Part 11. On the Crustacea. Tunicata, Polyzoa, 
Echinodermata. Actinozoa. Hydrozoa, and 
Porifera. Reports of the JSth Meeting of the 
British Association for the Advancement of Sci¬ 
ence 38:247-336. 

Reiswig. H.M. 1976. Natural gamete release and 
oviparity in Caribbean Demospongiae. In: 
HaiTison.F.W. and Cowden, R.R. (eds) Aspects 
of Sponge Biology, pp 99-112. Academic Press: 
New York, San Francisco, London. 

Ridley, S.O. 1884. Spongiida. In: Report on the Zoo¬ 
logical Collections made in the Indo-Pacific dur¬ 
ing the Voyage of H.M.S. Alert. 1881-2. pp 366- 
482, 582-630. British Museum (Natural His¬ 
tory): London. 

Ridley, S.O. and Dendy, A. 1887. Report on the 
Monaxonida collected by H.M.S. Challenger 
during the years 1873-1876. In: Report on the 
Scientific Results of the E.\plorlng Voyage of 
H.M.S. "Challenger" 1872-1876. Volume 
20(59):l-275. Her Majesty's Stationery Office: 
London. Edinburgh. Dublin. 

Schmidt. E.O. 1870. Grundziige einerSpongien-Fauna 
des Atlantischen Gehietes. Wilhelm Engelmann: 
Leipzig. 

Soest, R.W.M. van 1980. Marine sponges from Curasao 
and other Caribbean localities. Part 11. 
Haplosclerida. Studies on the Fauna of Curas ao 
and other Ccirihhean Islands (191);I-173. 

Soest, R.W.M. van 1990 Toward a phylogenetic clas¬ 
sification of sponges. In: Rutzler, K. (ed.) New 
Perspectives in Sponge Biology, pp 344-348. 
Smithsonian Institution Press; Washington. 

Topsenl. E. 1897. Spongiaires de la bale d'Amboine. 
Voyage de MM. M. Bedot et C. Pictet dans 
I’archipel Malais. Review Sui.vse de Zoologie 
4:421-487. 

Topsent, E. 1920. Spongiaires du MustSe Zoologique 
de Strasbourg. Monaxonides. f(»//cr//ir/t’/ In.stitut 
Oceanographitjue Monaco (381): 1-36. 

Topsent, E. 1933. Eponges de Lamarck conservecs au 
Musdum de Paris. Archives du Museum National 
d'llistoire Naturelle (6) 10:1-60. 

Vacelet, J. and Vasseur. P. 1965. Spongiaires des 
grottes et surplombs des recifs de Tulear (Mada¬ 
gascar). Rccueil des Travaux de la Station Ma¬ 
rine d'Endoume-MarseiUe. Supplement (4);71- 
123. 

Vacelet. J. and Vasseur, P. 1971. Eponges des Rdcifs 
coralliens de Tulear (Madagascar), lethys, 
Supplement (1 ):51 -126. 

Vacelet, J.. Vasseur. P. and Levi, C. 1976. Spongiaires 
de la pente externe des recifs coralliens de Tulear 
(sud-ouest de Madagascar). Memoiresdu Museum 
National d'Histoire Naturelle (A. Zoologie) 49:1- 
I 16. 


van Soest (see Soest). 

Vosmaer. C.G.J. 1887. Porifera. In: Bronn, H.G. (ed.) 
Die Klassen und Ordnungen des Thierreichs. 
Volume 2:177-368. Leipzig and Heidelberg. 
Weerdt. W.H. de 1985. A systematic revision of the 
north-eastern Atlantic shallow-water 
Haplosclerida (Porifera. Demospongiae), Part 1: 
Introduction. Oceanapiidae and Petrosiidae. 
Beaufortia 35(5);6I-91. 

Weerdt, W.H. de 1986. A systematic revision of the 
north-eastern Atlantic shallow-water 
Haplosclerida (Porifera. Demospongiae), Part 11: 
Chalinidae. Beaufortia 36(6):81-165. 

Weerdt. W.H. de and van Soest, R.W.M. 1986. Ma¬ 
rine shallow-water Haplosclerida (Porifera) from 
the south-eastern part of the North Atlantic Ocean. 
Zoologische Verhandelingen Uitgegeven door 
het Rijksmiiseum van Natuurlijke llistorie te 
Leiden (225): 1-49. 

Wiedenmayer. F. 1977a. Shallow-wtiter sponges of 
the western Bahamas. E.vperientia Siipplementa 
28:1-287. Birkhauser: Basel. 

Wiedenmayer, F. 1977b. The Nepheliospongiidae 
Clarke 19(X) (Demospongea, Upper Devonian to 
Recent), an ultraconsers’ative, chielly shallow- 
water marine sponge family. Eclogue Geologicae 
Helvetlae 70(3):885-918. 

Wiedenmayer, F. 1989. Demospongiae (Porifera) from 
northern Bass Strait, southern Australia. Mem¬ 
oirs of the Museum of Victoria 5(t( 1); I -242. 
Wilson. H.V. 1925. Silicious and homy sponges col¬ 
lected by the LI.S.Fisheries Steamer Albatross 
during the Philippine Expedition. 1907-1910. 
Bulletin of the US National Museum 1()0( 2.4):212- 
531. 

Accepted 28 June 1991 
APPENDIX I 

Glossary of terms (cotnpiled from Wiedenmayer 
1977a and Bergquist 1978). 

Choanosome: The area of the sponge where 
choanocyte chambers occur, and in general terms 
refers to the interior of the sponge. 

Diuctinal; A category of megasclere pointed at both 
ends. 

Ectosome; The superficial region of a sponge. 
Endosome: Internal skeleton, a terni interchtingeable 
with choanosome. 

Fasciculate: Fibres collected together in groups. 
Fibre: A discrete column of spongin and/or spicules 
and one of the chief structural elements of the skeleton 
of niany demosponges. 

Fistule: A hollow erect structure like a pipe or reed 
and used to describe erect columns extending verti¬ 
cally from the sponge surface. 
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Fusiform: Shaped like a spindle; tapering at both 
ends. 

Haematoxjiin-eosin: A histological stain that col¬ 
ours collagen light pink. 

Hastate oxea; A spear-shaped oxea. 

Hispid: Rough or bri.stly. 

Interstitial: Spaces or openings between the skeletal 
tracts. 

Isodictyal: A skeletal network where the meshes are 
commonly triangular in all directions. 

Isotropic: Disorganised, random. 

Megascleres: Tlie larger structural spicules. 
Mesohyl: The intermediate or central area of the 
sponge body. 

Microscleres: Smaller spicules which are frequently 
of ornate shape and used for reinforcing membranes 
or for packing the skeleton. 

Microstrongyles: Small strongyles. 

Microxeas: Small oxeas. 


Oxeas: Megasclere spicules pointed at both ends. 
Reticulate skeleton: Skeletal architecture character¬ 
ized by branching and anastomosing of fibres, tracts, 
or megascleres to fonn a ladder-like network. 
Sigma: A cor s-shaped type of microsclere. 

Spicule: A discrete skeletal element consisting of 
silica in the Class Demospongiae. 

Spongin: Collagenous material deposited in the fonn 
of fibres. 

Strongyle: A megasclere with both ends blunt and 
rounded. 

Strongyloxea: An oxea with either one 
(anisostrongyloxea) or both ends blunt but not rounded 
-between an oxea and a strongyle. 

Style: A mega.sclere with one end rounded and the 
other pointed. 

Tangential skeleton: Orientated parallel to the sur¬ 
face. 

Toxa: A bow-shaped type of microsclere. 
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A NEW GENUS AND SPECIES OF SCALEWORM 
(POLYCHAETA: POLYNOIDAE) FROM THE CASCADE PLATEAU, 

TASMAN SEA. 

J.RUSSELL HANLEY AND MELANIE BURKE 
Northern Territory Museum of Arts and Sc iences 
GPO Box 4646. Darwin NT 0801. Australia. 

ABSTRACT 

A new genus and species Brychionoe karenae from ihe Cascade Plateau, Tasman Sea, 
is described and illustrated. The species is commensal on an antipatharian, Leiopathes 
n. -sp. and was collected from 1100 metres. 

Keywords; Polychaeta, Polynoidae, new genus, new species, commensal. Cascade 
Plateau, Tasman Sea. 


INTRODUCTION 

The South Au.stralian Museum recently sent 
the authors a large collection of polynoid .scale- 
worms from southern Australian waters. Some 
of the material was collected from deepwater 
(800-1100m) and included a number of speci¬ 
mens which were found in association with a 
new species of antipatharian (Leiopathes sp.) 
from 1100m. Examination of these scaleworms 
revealed several morphological features which 
readily distinguish them from the existing gen¬ 
era and species of the Polynoidae. and conse¬ 
quently a new genus and species is required. 

The type material is deposited in the South 
Australian Museum, Adelaide (SAM); the 
Northern Territory Museum of Arts and Sci¬ 
ences, Darwin (NTM); the Australian Mu¬ 
seum, Sydney (AM); the British Museum (Natu¬ 
ral History), London (BMNH); and the Na¬ 
tional Museum of Natural History, Smith¬ 
sonian Institution. Washington (USNM). 

SYSTEMATICS 

Family Polynoidae .Malmgren 
Subfamily Harmothoinae 

Brychionoe gen.nov. 

Type species. Brychionoe karenae sp.nov. 

Gender, feminine. 

Diagnosis. Body elongate, slender, cylin¬ 
drical, fragile, with numerous segments. Ely¬ 


tra numerous pairs, on prominent elytrophores, 
on segments 2,4.5.7,9. alternate segments to 
23,26,29,32.33,35, thereafter on every seg¬ 
ment. Elytra large, thick, soft, with papillae 
and microtubercles. Dorsal cirri on segments 
without elytra: cirrophores large, cylindrical, 
styles papillated. cylindrical basally, gently 
tapering distally; dorsal tubercles absent. 
Prostomium bilobed. wider than long, with 
rounded lobes, with indistinct cephalic peaks, 
with two palps and three antennae. Median 
antenna with ceratophore large, truncate, in¬ 
serted in anterior notch; ceratophores of lateral 
antennae .short, cylindrical, inserted ventrally. 
Eyes, two pairs, poorly defined, anterior pair 
lying dorsolateral ly at widest part of prostomi urn. 
posterior pair lying near rear edge. First or 
tentacular .segment not visible dorsally. ten- 
taculophores lateral to prostomium, a.se-tigerous, 
with two pairs of papillated tentacular cirri; 
without facial tubercle. Second .segment with¬ 
out nuchal fold, with first pair of elytra on 
prominent elytrophores, and long buccal cirri. 
Parapodia biramous, notopodium bluntly 
digitiform, with acicular process and terminal 
papillae; neuropodium with longer bluntly 
pointed presetal lobe and shorter postsetal 
lobe; distally both lobes with numerous termi¬ 
nal papillae. Ventral cirri large, stout, with nu¬ 
merous papillae. Notosetae long, broad, slightly 
flattened, smooth with blunt tips. Neurosetae 
long, slender, with subdistal swelling and spinous 
regions below hooked entire or bifid tips. 
Nephridial papillae inconspicuous. 
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Fig.l. Bryxhionoe karenae sp. nov.. A,C,E-H, holotype SAM E16I3; B.D.paratype NTM W5604: A, notosetae from 
segment 3; B, anterior end, ventral view, median antenna and tentacular cirri missing; C, anterior end, dorsal view, median 
antenna and right tentacular cirri missing; I), elytragerous parapodium from mid-body region, anterior view ; K, neurosetae 
from .segment 3; F, cirrigerous parapodium from anterior section of body, anterior view; (J, elytragerous parapodium front 
segment 4, anterior view; H, neurosetae from segment 3. 

















































New scaleworm from the Tasman Sea 


Etymology. The generic name is derived 
from the Greek hrychios, meaning from the 
deep. 

Brychionoe karenae sp.nov. 

(Figs. 1-2) 

Type material. HOLOTYPE - SAM E1613, 
Cascade Plateau, Tasman Sea, 44"03’S, ISO" 
26’E, from branches of antipatharian Ldopathes 
n. sp., 1100m. 16.ii.1990, coll. K.Gowlett- 
Holmes. PARATYPES - SAM E1614-1626, 
13 specimens; NTM W5602, W5603, W5604, 
3 specimens; AM W20596-20571, 3 speci¬ 
mens; BMNH ZB 1991-1. ZB 1991-2. 2 speci¬ 
mens; USNM. 139305-7, 3 specimens. 

Additional material. SAM E1627, Same 
collection data as type material, 3 specimens. 

Description. Holotype. Body elongate, slen¬ 
der, fragile, tapering gradually posteriorly. 
Length55mm, width including parapodia4mm; 
106"segments. Body with broad dark stripe of 
pigment dorsally, pharynx darkly pigmented. 
Prostomium, antennae and tentacular cirri 
with reddish brown pigment. Ventral surface 
without pigment. 


Elytra 87 pairs on segments 2,4,5,7, alter¬ 
nate segments to 23,26,29,32,33,35. and then 
on every segment to end of body. Elytra (Fig. 
2A-D) soft, thick, streaked with reddish-brown 
pigment; with numerous micropapillae scat¬ 
tered on surface (Fig. 2D), lateral margin close 
to elytrophore scar with fringe of papillae (Fig. 
2C), anterior surface with dense band of blunt, 
peglike microtubercles, some with small points 
(Fig. 2B). 

Dorsal cirri with cirrophores large, cylindri¬ 
cal (Fig. IE); styles stout, long, tapering, pro¬ 
fusely papillated. Dorsal tubercles not present. 

Prostomium bilobed, wider than long, with 
slight cephalic peaks (Fig. IB,C). Eyes two 
pairs, poorly defined, anterior pair large, lying 
laterally in front of widest part of prostomium, 
posterior pair smaller, near rear edge. 

Palps long, slender, appearing smooth at 
40x magnification. Median antenna with cera- 
tophore large, cylindrical, inserted in anterior 
notch; style missing. 

Lateral antennae with distinct ceratophores, 
inserted ventrally on prostomium (Fig. IB: 
Paratype NTM W5604); styles very short, 
minutely papillated. 



Fig.2. Brychionoe karenae .sp. nov.. Elytron from holotype SAM E1613: A, entire elytron, dorsal view; H, enlargement of 
microtubercles; C, enlargement of fringe papillae; I), enlargement of surface papillae. 
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Table 1. Comparison of major characters between genera of Harmothoinac with long bodies and numerous pairs of elytra (Complied from Pettibone 1969; Hanley 
and Burke 1988). 


GENUS 

PAIRS OF 
ELYTRA 

ELYTRA ATTACHED 

TO SEGMENT NO. 

NOTOSETAE 

NEUROSETAE 

OTHER 

Brychionoe 
gen. nov. 

Numerous 

2.4.5.7. alternate segments 
to 23.26.29,32.3.1.55. then 
wt every segment to end of 
body. 

stouter than neurosetae. 
very slightly curved 
flattened, smooth. 

anterior ones unidentate. 
h<x>kcd. with few rows of 
serrations including rows 
of serrations on convex edge 
of Irooked tips. Posteriorly 
setae strongly bifid with 
more rows of serrations. 

elytra, large, thick, 
commensal on 
antipatharian. Deep 
water. Tasman Sea. 

Hololephlellu 
Pettibone. 1969 

up to 26 
or more 

2.4.5.7. alternate segments 
to 23.26.29.3134. alternate 
segments to end of body; 
sometimes irregular on 
posterior segments. 

stouter than neurosetae. 
nearly smooth, a few 
widely separated spines 

with spinous regions, tips 
entire or bideniatc. 

elytra large, 
commensal with 
cchinodemis. 
Indo-West Pacific. 

NeohololepiilcUa 
Pettibone. 1969 

up to 50 
or more 

2.4.5.7. alternate segments 
to 23.26.29.32.34. alternate 
segments to end of body. 

numerous, thicker than 
neurosetae. nearly smooth 
tapering to blunt tips. 

numerous, w ith numerous 
spinous rows, slightly 
bifid and entire. 

elytra size? associated 
with calcareous 
sponge. Central Indian 
Ocean. 

Paruhohlcpiilclla 
Pettibone. 1969 

numerous 

2.4.5.7. alternate segments 
to 23.26.29.32.33.35. alter¬ 
nate segments to end of 
body; some irregularity 
pcKtcriorly. 

thinner than neunrseiae. 
short, stout, tapering to 
blunt tips. 

stout, with faint spinous 
regions and slightly hcMrkcd. 
entire tips. 

elytra small, found in 
lubes composed of 
sand grains, tropical 
Atlantic. 

Potyeimoa 
Pettibone. 1969 

at least 15 

2.4.5.7. alternate segments 
to 23.26.29.32. with or 
without some additional 
elytra, sporadically 
arranged. 1-14 extra pairs 
may be present, sometimes 
asymmetrical. 

same thickness or thicker 
than neurosetae. short to 
long, smooth or lightly 
serrated, tapering to blunt 
tips. 

stout, with enlarged spinous 
regions and bare, nearly 
straight tips which arc 
sometimes notched. 

anterior elytra large, 
posterior elytra small 
when present, from 
alcyonarians and 
gorgonians. deep 
water. Southern 
(^can. 


Tentacular segment not visible dorsally, 
tentaculophores lateral to prostomium, asctiger- 
ous, with two pairs of tentacular cirri, styles 
long, slender, minutely papillated, tapering 
gently to fine tip; facial tubercle absent. Seg¬ 
ment 2 with first pair of elytrophores, bira- 
mous parapodia, and ventral buccal cirri longer 
than following ventral cirri; without nuchal 
fold. 

Parapodia biramous (Fig. ID.F.G), on ante¬ 
rior few segments, subbiramous posteriorly. 
Notopodia of anterior few segments large, 
conical, with digitiform acicular lobe; notopo¬ 
dia of rest of body segments much smaller, 
digitiform. Distal ends of all notopodia with 
long slender papillae (Fig. 1D,F.G). Neuropo¬ 
dium with longer, bluntly rounded, presetal 
acicular lobe and shorter, bluntly triangular, 
postsetal lobe. Both lobes profusely papillated 
distally. Ventral cirri very large, thick, with 
abundant long papillae on ventral surface (Fig. 
1D,F). Nephridial papillae not visible. 

Notosetae slightly stouter than neurosetae, 
long, smooth, flattened, with bluntly rounded 
tips (Fig. 1 A,D). Neurosetae of anterior neuro¬ 
podia long, slender, hooked distally, with sev¬ 
eral rows of serrations, including several rows 
of very fine serrations on outer part of shaft, 
below unidentate tips (Fig. 1E,D). Neurosetae 


of following neuropodia slightly hooked, with 
more numerous serrations below strongly bifid 
tips (Fig. ID.H). 

Paratypes. Twenty-four specimens, nine 
complete, ranging in length from 16.5mm to 
38mm, with 65-93 segments, with 47-75 pairs 
of elytra, and with the same elytral attachment 
pattern as the holotype. 

All the paratypes closely resemble the holotype 
in respect of setal characteristics, parapodial 
and prostomial morphology, and colouration. 

Habitat. Commensal on an new species of 
antipatharian [Leiopathes n. sp.), collected 
from 1 lOOm depth. 

Distribution. Known only from the type 
locality. Cascade Plateau, Tasman Sea. 

Etymology. The species is named for Karen 
Gowiett-Holmcs, the collector of the material. 

Remarks. Hanley (1989) erected the sub¬ 
family Arctonoinae for a number of genera 
that had previously been included in the Har- 
mothoinae or Lepidonotinae. Several of these 
genera are long-bodied with numerous pairs ol 
elytra, including Hololepidella. Nealiololcpi- 
della and Paruhololepidella. The original re¬ 
ferral of Hololepidella and related genera to 
the Arctonoinae was based in part on the 
premise that the first or tentacular segment in 
these genera was asetigerous. However, recent 
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examination of many specimens of a number 
of species of Hololepidella suggest that it 
should remain in the Harmothoinae, primarily 
because of the presence of setae on the tentacu¬ 
lar segment. Therefore we have included 
Hololepidella and the two related genera 
Neohololepidella and Parahololepidella in the 
Harmothoinae. 

The 4 genera in the Harmothoinae which 
are long-bodied with numerous pairs of elytra 
are compared in Table 1. Comparisons be¬ 
tween diagnostic features of these 4 genera and 
Brychionoe show that elytron attachment pat¬ 
tern, and setal characteristics are unique to the 
new genus. 

All 18 specimens of Brychionoe karenae 
were collected from a single antipatharian 
colony where they were found tightly coiled 
around the branches. All the elytra were de¬ 
tached but had not been lost because each 
specimen was enveloped by a thick layer of 
mucus. Presumably the mucus had been se¬ 
creted by the scaleworms. 
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NAUCORIDAE AND NOTONECTIDAE (HEMIPTERA-HETEROPTERA) 
OF THE NORTHERN TERRITORY, AUSTRALIA. 

I. LANSBURY 

Hope Entomological Collections, University Museum, Oxford England 

ABSTRACT 

Some of the Naucoriclae and Noloneclidae of the Alligator Rivers Region are 
listed and their distribution compared with that of northwest Australia and 
Queensland. Naueoris magela sp. nov. and Anisops dostini sp. nov. are described. 

The plastron of Apheloclieirus aiisnalictis Usinger is figured and compared with 
another Aplieloclieirtis species. 

Keywords: Hemiptera. Naucoridae, Apheloclieirus, p\astTon.Naueoris, Notonectidae, 
Waiamhianisops, Anisops, Eniiliares Australia. 


INTRODUCTION 

Through the courtesy of the Office of the 
Supervising Scientist, Jabiru Laboratory, North¬ 
ern Territory, I have been able to study a series 
of collections from various sites within the 
Alligator Rivers Region (ARR). Two genera 
are recorded from the Northern Territory for 
the first time, Apheloclieirus Westwood 
(Naucoridae) and Waiamhianisops Lansbury 
(Notonectidae). The data for the ARR is sup¬ 
plemented by that of my own resulting from 
field-work in the Northern Territory and Queens¬ 
land in 1979. 

The Naucoridae and Notonectidae of the 
ARR has species in common with the fauna of 
northwest Australia and Queensland. Lansbury 
(1984), commenting on the water-bugs of north¬ 
west Australia, interpreted the then available 
data that “few species of waterbugs are distrib¬ 
uted along the tropical fringe from northwest 
Australia, through the Northern Territory to 
north Queensland”. The ARR samples show 
that this interpretation needs to be revised and 
appears to support the concept that elements of 
the north western fauna reach Ihc Arnhem 
Land Escarpment and genera hitherto only 
known from north Queensland (e.g. 
Apheloclieirus extend westwards from Cape 
York beyond the Gulf of Carpentaria). Large 
areas of northern Australia are poorly known, 
especially part of Arnhem Land compared 
with northern Queensland (Cape York). 

Some of the species recorded in this survey 
are atypical. Where appropriate, the variations 
are figured and briefly compared with forms 


from northwest Australia and Queensland. Two 
new species are described, Naueoris magela 
(Naucoridae) andA///so/r.vr/r)i7/7//(Notonectidae). 

The fine structure of the antennae and plas¬ 
tron of Apheloclieirus australicus Usinger is 
briefly described and compared with A. aestiv¬ 
alis (Fabricius), a moderately common west 
European species. 

Holotypes of the new species are in the 
Northern Territory Museum, Darwin (NTM); 
paratypes in the collections of the Jabiru Labo¬ 
ratory, Office of the Supervising Scientist (OSS) 
and in Oxford (OXF). Collectors of material 
were: P. Dostine (P.D.); 1. Lansbury (I.L.). 

SYSTEMATICS 

Family Naucoridae Fallen 
Apheloclieirus australicus Usinger 
(Figs 1-15) 

AphelocheirusaiistralicusUsinger, 1937:341 - 
342; Lansbury 1985:117-119; Polhemus and 
Polhemus 1989:184-186. 

Material examined. Northern Territory, 
South Alligator River near El Sharana, 13°30’S 
I32°29'E, 16.viii.-6.ix.l989. P.D.. 12 males, 
8 females all brachypterous. 

Descriptive notes. Polhemus and Polhemus 
(1989) redescribed and figured A. australicus. 

The brachypterous form from the South 
Alligator River differs in trivial features from 
the Queensland form as follows. 

Wings: The stub-like forewings (hemelytra) 
overlap at the mid-line and extend over the 
anterior margin of the 3rd tergite (Fig. 1). The 
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Queensland form is described as ‘not attaining 
base of abdominal terga III. not touching me¬ 
dially”. 

Male genitalia: differing slightly, capsule 
(Fig. 2), base of capsule rotated 180° showing 
spinose projections (Fig. 3), parameres differ¬ 
ent aspects (Figs 4-5), aedeagus (Fig. 6). 

Antennae: The antennae of Aphelocheirus 
are unusual in the Naucoridae as they are long 
and visible from above (Fig. 10). The 3rd 
antennal segment bears an elongate row of 
procumbent spines, the 4th has a number of 
longer hairs which almost certainly have some 
sensory function (Fig. 11). 

Legs: The front and middle legs are similar 
in general shape, the front pair are densely 
clothed in fine long hairs (Figs 7. 10). Middle 
legs rather more spinose (Fig. 8). tibiae and 
tarsi of the hind legs with dense fringes of long 
swimming hairs (Fig. 9). 

Plastron: [Fine Structure] Aphelocheirus and 
several other naucorid genera, Idiocarus 



Montandon, Cryphocricos Signoret, Catarac- 
tocoris Usinger and Heleocoris StSl species 
have been shown by Hinton (1976) to have 
plastrons. The function of the plastron in 
Aphelocheirus is principally respiration (Thorpe 
1950). The plastron of A. australicus is briefly 
compared with Hinton’s (1976) account of A. 
aestivalis which is moderately common in 
western Europe. The abdominal plastron of A. 
australicus is arranged in a series of sinuate 
lines and appears to be organised in well 
defined groups, each forming a continuous 
surface, at their junctions with adjoining groups, 
there is a conspicuous overlap reminiscent of 
an irregularly tiled roof (Fig. 12). The indi¬ 
vidual plastron hairs are inserted at a fairly 
acute angle to the surface unlike those of 4. 
aestivalis which are erect with the tip bent over 
almost at right angles to the stem. The hairs of 
A. australicus have irregular nodule-like pro¬ 
jections near the tip. these would provide sup¬ 
port for the hairs under pressure and keep them 



Figs 1-6. Aphelocheirus australicus male: I, dorsal aspects: 2, genital capsule: B 3. internal structure of genitalia 
rotated 180°; 4. left paramere; 5. right paramerc; 6, aedeagus. 
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apart (Figs 14, 15). Hinton states that for A. 
aestivalis, the density of plastron hairs for 
most areas is certainly not less than 3 and 
probably about 4 million hairs per mm^ From 
the limited studies of A. attslralicus, it is 
evident that the hair size varies considerably 
(Fig. 15). Hinton’s diagram of the packing of 
the plastron hairs shows a much greater number 
of stem projections than are visible on A. 
aiistraliciis. Hinton having studied a number 
of micrographs of A. aestivalis is of the opin¬ 
ion that the plastron hairs showed definite 
clumping, creating spaces between the clumps 
or groups of hairs, these he suggested might be 
an artefact. In Fig. 12 there are a number of 
such spaces at various angles, in Fig. 15 there 
is a narrow groove with the base of a plastron 
hair visible, there is no evidence of clumping, 
the hairs are not randomly distributed but show 
a definite linear arrangement. Hinton’s micro¬ 
graph of the 1 St abdominal tergite of A. aestivalis 
shows that the plastron does not cover the 


intersegmental membrane, thus exposing a 
transverse band 3 pm wide. The scattered 
macrotrichia of 4. atistralicus are about 40 pm 
long arising from smooth circular depres.sions 
with an area about 2 pm wide round the base of 
the hair devoid of plastron (Fig. 15). 

The plastron of Aplielocheirus in addition to 
its respiratory function is very resistant to 
wetting. Hinton describes experiments on A. 
aestivalis being subjected to pressures in ex¬ 
cess of 2 atmospheres, the plastron remaining 
almost intact after 2 hours, he comments that 
the “plastron of Aplielocheirus resists wetting 
at higher hydrostatic pressures than that of any 
other known insect”. Hinton make the point 
that in investigating the resistance to wetting 
of a plastron using excess pressure, there is 
no way in which the type of surface or 
contact angle and the geometry of the system 
can be separated. This is clearly relevant in the 
areas of Aplielocheirus which lack plastron 
hairs. 



Figs 7 - 9. Aphclocheirus aiistraliciis male: 7, front leg; 8. middle leg; 9. hind leg. 
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Figs 10 - 15. Aphclochcii'ns aii.sfrcilicus male: 10. liL'acl and troni legs Ironi the from; 11. antennae; 12. general view of 
plastron dorsally; 13. cnlargeil view of plastron; 14, plastron, note variation in peg size; 15. area at base ofmaerotrichia. 
nodules on plastron hairs indicated by arrows. 


Thorpe and Crisp (1947) gave data from 
which they interpreted that the plastron would 
buckle when subjected to pressures in excess 
2.5-6 atmospheres. Hinton (1976). reworking 
their data and his own refined data, gives a fig¬ 
ure 16 times greater, the plastron ofzl. aestivalis 
would not buckle until the hydrostatic pressure 
was in excess of 40 atmospheres. 


Distribution. This species is an Australian 
endemic. Previous records have been exclu¬ 
sively from Queensland (Lansbury 1985; 
Polhemus and Polhemus 1989). from the Cairns 
area north to the Lockerbie area of Cape York. 
Its occurrence in the Northern Territory ex¬ 
tends its distribution westwards ca. L^OO ktn. 
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Naucoris magela sp. nov. 

(Figs 16-21. 23-25) 

Type material. HOLOTYPE - male North¬ 
ern Territory, Bowerbird billabong 12°47'S 
133°03’E, 27.x. 1988, P.D.. in NTM. PARA- 
TYPES - one male, one female same data as 
holoiypc in OSS and OXF. 

Additional material. One 5th instar nymph, 
same data as the holotype in OSS. 

Description (Adult). Male 6.5 mm long, 
females 7.2 mm long, maximum width both 
sexes 4-4.3 mm. 

Coloration. Head yellowish brown, pos- 
tero-medially with a broad longitudinal stripe 


of irregular dark brown spots, anteriorly spots 
irregularly scattered. Pronotum laterally broadly 
pale yellowish brown, disc medially with a 
dark brown inverted 'U' shaped figure, ante¬ 
rior margin with conlluent dark brown-black 
spots becoming obsolescent posteriorly. Hind 
margin with black wedge shaped pattern. 
Pronotum shining, faintly rastrate laterally, 
striations more conspicuous across darker ar¬ 
eas. Scutellum pale yellow with broad dark 
brown bar interrupted basally adjacent to pos¬ 
terior margin of pronotum. Embolium anteriorly 
yellowish brown continuing coloration of lat¬ 
eral margins of pronotum. Clavus, corium and 
part of embolium dark brown-black with two 



Figs 16-22. Naucoris sp. male: 16-21 , iinif>ela sp. nov. paratype, 16, dorsal aspect: 17, side view of head and pronotum; 
18. distal sternites; 19, genital capsule; 20, parameres: 21. aedeagus; 22, suhopacus, side view of head and pronotum. 
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(1 + 1) curved yellowish brown stripes con¬ 
verging posteriorly. Membrane not differenti¬ 
ated from clavus. Connexivum pale yellow, 
posterior angles of visible segments dark brown- 
black. Underside pale yellowish brown. Vis¬ 
ible part of embolium narrowly dark brown- 
black. Sternites 6-7 and operculum distinctly 
darker. Legs yellowish brown. 

Structure. Posterior width of vertex 1.2x 
greater than anterior width of vertex. Inner 
lateral margins of eyes slightly convex. Great¬ 
est width of head 3.3x median head length and 
just over 0.5x median pronolal length. Labrum 
1.6x wider than long. Maximum pronotal width 
2.5x median length, lateral margins slightly 
convex, posteriorly almost parallel sided. 
Postero-lateral angles overlapping embolium, 
posterior margin otherwise straight. Pronotal 
spots slightly sculptured. Striations anteriorly 
in transverse convex rows, posteriorly pronotal 
surface irregularly rugose. Scutellum 1.9x wider 
than long, faintly rugose laterally, dark band 
conspicuously rugose. Emboliar fracture vis¬ 
ible anteriorly, posteriorly obsolete. Clavus 
and corium not differentiated, surface texture 
minutely rugose, posteriorly shining with minute 
greyish spicules. Postero-lateral angles of 3rd 
and 4th connexiva forming an approximate 
90° angle, 5th slightly produced (Fig. 16). 

Prosternal ridge more or less continuous 
with underside of head. Mesosternum promi¬ 
nent, raised posteriorly, lateral margins with 
fine silvery hairs, apex of ridge densely hairy. 
Metasternum angular, apically carinate (Fig. 
17). Second sternitc with small thin keel, Ster¬ 
nites 2-5 covered with adpressed yellowish 
pubescence, longer along mid-line. Sixth ster- 
nite, mid-line of 7th and operculum with longer 
pale yellow adpressed pubescence. Ventral 
latero-tergiles narrow. Male 5th sternite and 
associated structures (Fig. 18). Middle and 
hind legs (Figs 23-24), hind tibiae-tarsi with 
prominent fringe of swimming hairs. Male 
genital capsule sclerotised (Fig. 19), parameres 
(Fig. 20), aedeagus (Fig. 21). 

Description (Nymph). Fifth instar 5.8 mm 
long, width 3.8 mm. Posterior width of vertex 
between eyes greater than anterior width; in¬ 
ner eye margins straight converging slightly 
anteriorly. Greatest width of head almost 3x 
median head length and subequal to median 
pronotal length. Maximum pronotal width 4x 
median length, lateral margins divergent and 
slightly convex, postero-lateral angles slightly 



Figs 23-24. Naiicoris maaeUi sp. nov. paratype male: 
23. middle leg; 24. hind leg. 


overlapping me.sonotum. Metanolum and ter- 
gites covered with brownish black spots on a 
yellow background. Underside pale yellow, 
sternites medially and laterally dark brown 
with a layer of fine adpressed hairs especially 
dense on the 2nd-4th sternites and along me¬ 
dian ridge. Legs very similar to adult and 
moderately developed fringes of swimming 
hairs on the hind tibiae and tarsi (Fig. 25). 

Remarks. This species is very similar to N. 
suhaurcus Lansbury known from Western 
Australia (Millstream and the Drysdale River). 
There are differences in the shape of the male 
5th sternite and the parameres are longer. The 
dorsal coloration of N. maf>ela is much darker 
and the ventral vesliture is not as dense as that 
of N. suhaiireiis. Both species have the poste¬ 
rior lateral angles of the pronotum produced 
over the embolium. those of N. nia^ela more 
prominently so. 

Naucoris subopaciis Montandon 
(Fig. 22) 

Naucoris suhopacus Montandon, 1913:223- 
224; Lundblad 1933:62; La Rivers 1971:71; 
Polhemus 1984:160; Lansbury 1985:114-115. 

Material examined. Northern Territory. 
Nourlangie Swamp, I2°47'S !32°45'E. 

26.ii.1983, S. Leighton; I male, I female: 
Corndorl billabong. 12°37’S 132°52'E. 

I6.iii.l983; 9.viii.l984, S.L. I male, I female: 
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Magela floodplain, 12°26’S 132°52'E, vari¬ 
ous dates 1983-4. P.D. 2 males. 1 female: 
Gulungul billabong 12°38'S I32°52'E, 

28.viii.1989. P.D.. I female. 

Descriptive notes. Additional notes on struc¬ 
ture omitted from Lansbury (1985): Female: 
stemites 3-8 covered with a layer of short pale 
yellow hairs, overlying these, numerous much 
longer pale yellow hairs covering mid-line 
from 6th - 8th stemites. a broad row of densely 
packed long hairs, widening slightly distally. 
Mesotscrnal ridge densely hairy (Fig. 22). 

Male: stemites 3-6 lacking the conspicuous 
fine layer of short hairs and covered with 
scattered long fine hairs. Anterior margin of 
4th sternite with a cluster of dense pale yellow 
hairs. Sternal mid-line not as prominent as in 
female, lacking the densely packed hairs. 

Distribution. This endemic species has a 
northern Australian distribution. 


Family Notonectidae Leach 
Walantbianisops wandjina Lansbury 
(Figs 26-30) 

Walamhianisops wandjina Lansbury, 
1984:42-48. 

Material examined. Northern Territory, 
Gulungul billabong, I2°38'S I32°52’E, 
12.ii.l989, P.D. 2 males, 1 female. 

Descriptive notes. The series from Gulun¬ 
gul differs in minor details from the type 
series. 

Coloration. Head and pronotum pale creamy 
yellow, most of scutellum suffused with brown. 
Antero-lateral margins of corium shining black, 
remainder of hemelytra and membrane hyaline. 
Front and middle tibiae broadly black with 
yellow margins, hind femora and tibiae and to 
a lesser extent tarsi with narrow yellow mar¬ 
gins. 

Structure. Outer surface of trochanter with 
black margin, below a narrow band of densely 
packed spines, remainder yellowish brown with 
many fine long hairs (Fig. 28). Ventral margin 
of front femur almost flat (very slightly con¬ 
vex) and not rounded as in related genera 
Paranisops Hale and Anisops Spinola. Outer 
lower margin with a row of prominent spines, 
inner margin with a patch of short hairs which 
are almost continuous with tho.se on trochan¬ 
ter. Male with three cone-like projections on 
inner ventral margin (Fig. 28). Form from 



Fis. 25. Naucoris maaelu dorsal aspect 5th instar nymph. 

Western Australia has four cone-like projec¬ 
tions. Proximal region of middle femur with a 
prominent group of fine hairs partially obscur¬ 
ing the trochanter and two rows of stout spines 
extending length of femur (Fig. 26). Outer 
margin of middle tibiae with a row of short 
.spines which are totally hidden by a longitudi¬ 
nal dense mat of black hairs, the.se are contin¬ 
ued along the tarsi (Fig. 27). 

Male genital capsule heavily sclerotised, 
posterior margin cleft almost to ventral mar¬ 
gin. The anterior lobe is strongly curved up¬ 
wards (Fig. 29). Right paramcre and aedeagus 
(Fig. 30). 

Distribution, This genus is an Australian 
endemic, previous records from the littoral 
region of the Kimberley area, Western Austra¬ 
lia (Port Warrender, Kalumburu, Koolan Is¬ 
land and the Prince Regent River Reserve). 
The Northern Territory record extends its dis¬ 
tribution eastwards approximately 650 Km. 

Remarks. The llattened ventral margin of 
the front femur and the chaetotaxy of the 
middle leg distinguish Walamhianisops from 
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related genera. It is possible to superficially 
confuse males of Walamhianisops with female 
Anisops as the front tarsi of both sexes of 
Walamhianisops are 2-segmented and there is 
no rostral prong (Fig. 34, Anisops male). Males 
of Walamhianisops have the 3rd rostral .seg¬ 
ment finely serrate (Lansbury 1984). No spe¬ 
cies of Anisops are so far known which have 
the dense linear mats of fine hairs extending 
along the tibiae and tarsi of the middle legs 
(Fig. 27). The variation in the number of cone¬ 
like projections on the male front femur are not 
considered significant as in other respects both 
forms are similar. The variation in the number 
of projections on the front femur does mean 
that the key to Australian genera of .Anisopinae 
(Lansbury 1984) couplet 2 should be changed 
from “Front femur with four groups of setae” 


to “Front femur with several stout setae or 
projections in a group on the distal ventral 
margin”. 

Anisops dostini sp. nov. 

(Figs 31-35) 

Type material. HOLOTYPE - male. North¬ 
ern Territory, Gulungul billabong 12°38'S 
I32°53'E, 12.ii.l989, P.D., in NTM. PARA- 
TYPES - one male, 2 females same data as 
holotype in OSS and OXF. 

Additional material. 200 M north Gauge 
station 009, Magela Creek, 12°40’S 132°54’E. 
29.vii.1984, P.D., I female; pool sandy cross¬ 
ing, Magela Creek I2°40’S 132°54'E. 

29.vi. 1984, P.D., I female. 

De.scription. Males 7.1-7.3 mm long, fe¬ 
males 6.9-7 mm long, width both sexes 2 mm. 



Figs 26 - 30. Walamhianisops waiuljina male: 26. middle femur; 27. middle tibia and tarsi; 28, front trochanter and 
femur; 29. genital capsule; 30. paramere and aedeagus. • 
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Naucorids and Noloneclids of the Northern Territory 


Coloration. Eyes uniform reddish brown. 
Vertex and pronotum pale yellow anteriorly, 
hyaline posteriorly appearing black, hind mar¬ 
gin narrowly reddish brown. Lateral margins 
of tomentose area of pronotal fovea dark smokey 
brown. Scutellum translucent, shining, vary¬ 
ing between almost uniform dark brown, apically 
variably creamy yellow. Hemelytra hyaline 
with black pigmentation of dorsum visible. 
Coxal plates shining smokey yellowish brown. 
Sternum black, connexivum marginally red¬ 
dish brown. Trochanters black, coxae and legs 
yellowish brown. 

Structure Male: Viewed from above head 
broad, anterior margin of eyes adjacent to 
anterior width of vertex slightly concave. Great¬ 
est width of head almost as wide as pronotum, 
varying between 10.5 -12x anterior width of 
vertex. Synthlipsis wide subequal to anterior 
width of vertex. Median head length about 
0.5x median pronotal length. Maximum pronotal 
width just over 2x median length, lateral mar¬ 
gins slightly divergent, posterior margin 
shallowly emarginate (Fig. 32). Facial tuber¬ 
cle slightly raised with scattered fine pale 
yellow hairs. Labrum just over 2x longer than 
basal width, median lateral margins almost 
parallel, labrum with scattered whitish hairs. 
Rostral prong long, apex acuminate, lateral 
margins slightly raised (Fig. 34). Stridulatory 
comb with about 16 prominent pegs and a few 
much shorter ones (Figs 31 and 35). Front 
femur robust, distally broadly rounded, tibia 
with several stout spines along outer proximal 
margin (Fig. 35). Middle leg (Fig, 33) note 
absence of fine chaetotaxy on inner surface of 
tibia and tarsi, see Walamhianisops. 

Structure female: Head from above similar 
to male, anterior margin of eyes not as con¬ 
cave. Greatest width of head slightly less than 
pronotal width and 7.5x anterior width of 
vertex, the latter about 0.12x greater than 
width of synthlipsis. Median head length slightly 
more than 0.5x median pronotal length. Pronotal 
width 2.5x median length, lateral margins di¬ 
vergent. Facial tubercle not raised, labrum 
similar to male. 

Remark.s. This species does not key out in 
Brooks (1951) or Lansbury (1969). It .seems to 
belong to the group which includes Anisops 
occipitalis Breddin (described from Java) and 
A. leucothea Esaki from Samoa. Both species 
have been compared extensively (Lansbury, 
1965. 1984). The front femur of A. dnstini is 


almost rectangular distally (Fig. 31) and most 
clo.sely resembles A. cloui’Uisi Lansbury from 
Western Australia (Port Warrender); the latter 
has a greatly enlarged facial tubercle, stridula¬ 
tory comb with 12 pegs, outer 7 much longer 
than remainder. Fore tibial spines much fewer 
in number thus resembling A. occipitalis. The 
chaetotaxy of the front tibia of A. dostini has 
more spines proximally and the 3rd rostral 
segment does not overlap the base of the 4th as 
it does in A. occipitalis and to a les.ser extent A. 
leucothea. 

In Australia A. occipitalis has been recorded 
from scattered localities in north west Austra¬ 
lia (Lansbur)' 1984) and is also known from a 
few localities in the Northern Territory and 
north Queensland. 

Etymology. This species is named after Dr. 
Peter Dostine who kindly made the material 
from the Alligator Rivers Region available to 
me for study. 

Anisops paracrinita Brooks 

Anisops paracrinita Brooks, 1951:329-331; 
Lansbury 1964:57-58; Lansbury 1969:434. 

Material examined. Northern Territory, 
Baralil Creek I2°40'S I32°51'E, I3.iii.l983, 
P.D., 2 males; Nourlangie Swamp I2°47'S 
I32°45'E, 26.ii.l983, P.D., I male; Magela 
Creek, 200 m north gauge station 009. 12'’40'S 
132°54'E. 29.vii.l984, P.D., I male; Magela 
Creek, billabong sandy crossing 12°4()’S 
132°45’E. 29.vi.l984. P.D.. 2 males, 2 fe¬ 
males; Gulungul billabong I2°38'S I32°53'E, 
28.viii. 1989, P.D.. 3 females; Koongarra, small 
clear shaded pool 15 cm deep, 9.V.1979, I.L., 
8 males. 6 females. 

Anisops nodulata Brooks 

Anisops nodulata Brooks, 1951:336-337; 
Lansbury 1969:450-451. 

Material examined. Northern Territory, 
Magela floodplain. I2°26'S l32°52'E,7.ix. 1983. 
P.D., I male: Arnhem Highway, shallow road¬ 
side pools 7 km west of Mary River. 17.v. 1979, 
I.L., 4 males, 23 females: Queensland, road¬ 
side pools 5 km from Mareeba on Molloy- 
Mareeba road, 22.V.I979, I.L.. 3 males. 6 
females; Stradbroke Island, Brown Lake, 
9.vi.I979, I.L., 1 male; Papua New Guinea. 
Madang Province, Nagada Harbour, March 
1990 at" light. I.L.. I male. 
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Figs 31 - 35. Anisops Joslini sp. nov. paratype male: 31. front leg; 32, head and pronotum from above; 33, middle leg; 
34, rostrum side view; 35. front tibia. 
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Naucorids and Notonectids of the Northern Territory 


Anisops nasiita Fieber 

Anisops nasitta Fieber, 1851:484-485; (see 
Brooks 1951:416-418 for extensive bibliogra¬ 
phy and synonymy 1851-1941); Lansbury 
1969:440-441. 

Material examined. Graveside Gorge 
I3°17'S 132°34’E, 1 female; Magela floodplain, 
Jabiru 12°26'S 132°52'E, 23.vii.l984. P.D.. 1 
male; Arnhem Highway, large isolated shaded 
pool, Wildman River, 17.V.1979. I.L., 1 male; 
Alice Springs, 26-30th April, 1979; Jessie Gap, 
small polluted pool. I male; rock hole, 
Ooraminna I male; Trephina Gorge pool. I 
male; Hugh River 8 km west Jay Creek, I 
female; temporary pools, Ormiston Gorge 2 
males. 17 females; Simpsons Gorge. 1 male, 4 
females; Queensland. Molloy, small pool near 
Rifle Creek. 22.v. 1979,1.L., 1 male; Stradbroke 
Island, Brown Lake, 9.vi.l979, I.L., 4 males, 
8 females. 

Anisops cf. stall Kirkaldy 

Anisops stall Kirkaldy, 1904:113, 132; (see 
Brooks 1951:319-322 for extensive bibliogra¬ 
phy and synonymy 1904-1934); Lansbury 
1969:434-437. 

Material examined. Northern Territory, 
Grave.sideGorge I3°I7’S I32‘’.34'E, 18.vii.l988, 
P.D., I female; BaralilCreek 12°40’S l32°5rE, 
13.iii.l983, P.D.. 3 females. 

Descriptive notes. Brooks (1951) gives male 
dimensions 9-10.6 mm long, female 8.5-10.2 
mm long and Lansbury (1969) notes the di¬ 
mensions male 10.2-11.5 mm long, female 11- 
12.5 mm long. The 4 females from the ARR 
vary between 8-10 mm long and confonn to 
Brooks (1951). Specimens from Queensland 
and localities around Alice Springs and else¬ 
where tend to be larger. Anisops stall is mod¬ 
erately common, often being found in brackish 
habitats. 

Enithares loria Brooks 
(Figs 36-37) 

Enithares loria Brooks, 1948;45-46; Lansbury 
1968:393-394. 

Material examined. Northern Territory, 
Magela Creek, billabong near Sandy Crossing, 
I2°4()'S 132°45’E, 3l.viii.l984, P.D., I male; 
Magela lloodplain, Jabiru, 12°26’S 132°52’E, 
7.ix.l983, P.D., I female; Magela floodplain. 


Kakadu N.P. 1984, P.D.. 2 females; Gulungul 
billabong. 12°38'S I32°53’E. 19.ix.l986 P.D.. 
I male, 1 female; same locality 28.viii. 1989, 
P.D., 2 males; Buffalo billabong 12°35’S 
I32°58'E, 13.ix.1989. P.D., I female; Fogg 
Dam nearDarwin,4.v.-16.v.l979,1.L., 1 male. 
1 female and many immatures; Koongarra. 
9.v.l979,l.L.. I female; Stuart Highway, Manton 
River, 15.v. 1979,1.L.. many immatures; Arnhem 
Highway, Mary River side pools, 17.V.I979, 
I.L., 4 males, 4 females and immatures; Arnhem 
Highway, Stapleton Creek. 15.v. 1979, I.L.. 1 
female; Queensland, farm dam, Julatten, 
20.V.1979, I.L.. immatures; Water-lily La¬ 
goon, McDougalls Road, Julatten. 2().v.l979. 
I.L., 5 males. 3 females and immatures; Road 
side pools. Molloy-Mareeba Road, 22.v. 1979, 
I.L., 8 males, 6 females and immatures; Rifle 
Creek Lily Pool, Molloy, 22.V.I979, I.L., 1 
female. 

Distribution. Widespread Australasian spe¬ 
cies described from Papua New Guinea and 
also known from the Solomon Islands. 

Descriptive notes. Male genitalia differing 
slightly from the typical form figured from 
New Guinea (Lansbury 1968). Male genital 
capsule (Fig. 36), aedeagus (Fig. 37). 
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CHERAX NUCIFRAGA, A NEW SPECIES OF FRESHWATER CRAYFISH 
(CRUSTACEA: DECAPODA: PARASTACIDAE) FROM THE 
NORTHERN TERRITORY, AUSTRALIA. 

J.W. SHORT 
Queensland Museum, 

P.O. Box 300, South Brisbane, Qld 4101, Australia. 


ABSTRACT 

A new species of freshwater crayfish, Clierax nucifraga, from the Northern Territory, 
Australia, is described and illustrated. The species most closely resembles C. harretti 
Clark, and has affinities with the “quadricarinatus" species-group, characterised by an 
uncalcified patch on the propodus of the first chelipeds in large males. 

Keywords; Taxonomy, Crustacea, Parastacidae, Cherax, new species, northern 
Australia. 


INTRODUCTION 


SYSTEMATICS 


The genus Cherax Erichson, is restricted to the 
Australian continental plate (Australia, southern 
New Guinea and islands on the continental shelf 
between the two land masses). In a revision of the 
New Guinea Parastacidae, Holthuis (1949) re¬ 
corded 12 species from mainland New Guinea, 
Misool I. and the Am Islands. Holthuis (1950) 
described two additional species from New 
Guinea. 

Riek (1969) listed a further 27 species from 
mainland Australia, the Wcssel Islands and Badu 
1. No new species have been described since the 
work of Riek (1969). It is interesting therefore, 
that a large undescribed species should exist in 
the Northern Territory only 100 km from Dar¬ 
win. 

The new species was noticed as I was sorting 
through unregistered crustacean collections in 
the Northern Territory Museum of Arts and 
Sciences. The distinctive chelipeds and rostrum 
immediately suggested that the specimen be¬ 
longed to an unde.scribed species. 

Abbreviations used in text: NT, Northern Ter¬ 
ritory; NTM, Northern Territory Museum of 
Arts and Sciences, Darwin; OCL, orbital cara¬ 
pace length; T, thoracic stemite, T5, thoracic 
sternite five etc. 


Cherax nucifraga sp.nov. 

(Figs 1-4) 

Type material. HOLOTYPE - male (44.6 
mm OCL), Palm Springs, near Channel Pt, North¬ 
ern Territory, 13°irS, I30°10.5’E, taken from 
barramundi {Bates calcarifer) stomach, 19 March 
1983, coll. Nimrod Safaris. NTM CR0()7430. 

Description. Rostrum triangular, dorsally flat¬ 
tened. ca. 1.8 times longer than broad, reaching 
joint between penultimate and terminal seg¬ 
ments of antennular peduncle, lateral carinae 
feebly developed, terminating shortly after be¬ 
ginning of postorbital carinae, left carina bearing 
three blunt tubercles, the first ca. halfway along 
rostral margin, third close to tip; right rostral 
Carina armed with two blunt tubercles positioned 
slightly forward of corresponding first and sec¬ 
ond tubercles on left carina, ventrolateral mar¬ 
gins with long setae, acumen broken. 

Eyes with cornea large, globular, well 
pigmented, eyestalks short and largely concealed 
by rostrum. Antennula of typical shape. 
Scaphocerite short, ca. 2.2 times longer than 
broad, clearly overreaching antennular peduncle 
and rostrum, broadest point ca. halfway along 
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FigA.Clierax niicifraga sp.iiov., holotype male. NTM CKX)7430. Scale divisions in millimetres. 



Fig.2.C/tcrav imcifra^a sp.nov.. holotype male, lateral view. Scale divisions in millimetres. 


length, outer margin swollen, well calcified, 
terminating in a spine, lamina more or less 
triangular, poorly calcified and tlexible. Antennal 
peduncle reaching end of scaphocerite. coxocerite 
armed with strong spine anterior to the excretory 
pore, basicerite with strong lateral spine. 

Carapace punctate, orbital carapace length ca. 
twice carapace breadth and 1.6 times carapace 


depth, postorbital carinae well developed, enti- 
ingwith tubercle anteriorly, diverging posteriorly 
and ending at about half cephalon lenglli; 
cephalon posterolateral margins with raised tu- 
berculate region; branch iostegi tes inHated, armeJ 
with five large teeth along cervical groove, 
anterolateral regions tuberculate, branchiocardiac 
grooves distinct. 



A new crayfish from the Northern Territory 


Epistome slightly concave with a number of 
tubercles posterolaterally. Mouthparts without 
special features. Branchial formula typical for 
genus (cf. Hollhuis, 1949). with posterior 
arthrobranch of fourth leg reduced in size. 

First chclipeds large, isomoiphic. reaching 
beyond scaphocerite by half length of carpus, 
outer margin of chela strongly convex. Fingers 
strongly gaping, moveable finger bearing large 
molar tooth ca. halfway along cutting edge, 
smaller tooth proximally, separated by long setae, 
row of tubercles in distal half, base of moveable 
finger very broad. Fi,\ed finger with two moder¬ 
ately large teeth and number of smaller teeth in 
proximal half, outer margin with well developed 
uncalcified patch ca. 0.7 times length of move- 
able finger. Palm broad, breadth ca. 0.9 times 
mesial length, mesial margin serrated. Carpus 
ca. 0.3 chela length, armed with four large 
spines, two mesial spines, anterior spine directed 
ventrally, posterior spine dorsally, two 
anteroventral spines, one placed below the 
condyle, second spine halfway to anterior mesial 
spine, anteromesial region with few moderately 
long .setae. Merus of typical shape, ca. half chela 
length, dorsal carina anned with anteriorly di¬ 
rected spine followed by series of tubercles, 
inner antcrodorsal margin bearing 2 or 3 tuber¬ 
cles, outer ventral carina with two large spines 
separated by smaller spine and with number of 
tubercles posteriorly, inner ventral carina bear¬ 
ing two large spines anteriorly followed by many 
tubercles along length, outer anteroventral angle 
with large spine near condyle. Ischiobasis deeply 
excavated at articulation point with coxa. 

Second perciopod with palm ca. equal in 
length to moveable finger, carpus slightly longer 
than palm, merus ca. equal to combined length of 
carpus and palm. Third pereiopods missing. 
Fourth right pereiopod subchelate (probably ab¬ 
errant). left simple (as typical for the genus), 
propodus slightly more than twice length of 
dactylus, carpus ca. 3/4 length of propodus, 
merus ca. 1/6 longer than propodus. Fifth 
pereiopods simple, propodus almost three times 
longer than dactylus. carpus ca. 2/3 length of 
propodus, merus slightly shorter than propodus. 
Sternal keel sharp throughout length and armed 
with well developed spine on T5. lateral proc¬ 
esses well separated medially on T7 and T8, 
setose, mesial surfaces concave, without con¬ 
spicuous pores, T8 with a flat circular region 
medially between lateral processes. 

Abdomen punctate, pleurae broadly rounded, 
second pleura with large, deep concavity, telson 


ca. 1.3 times longer than broad, uropods of 
typical shape. 

Colouration. After seven years of storage in 
fonnalin no trace of colouration remains, apart 
from a si ight reddish tinge to one of the uncalcified 
patches on the first chelipeds. 

Etymology. Derived from the latin, nii.\ (a 
nut) and/iw/gf) (to break), and referring to the 
unusual form of the chelae, which resemble 
nutcrackers. The specific name is to be treated as 
a feminine noun in apposition. 

Distribution. Only known from Palm Springs. 
NT. The type locality is in low lying, fioodplain 
country very close to the .sea. 

Remarks. The present specimen, taken from 
the stomach of a barramundi, is remarkably 
complete and well preserved. There is evidence 
that the cuticle of the exoskeleton has broken 
down slightly. Possibly a number of setae have 
also been lost from areas such as the dorsomesial 
palm on the first chelipeds during ingestion and 
partial digestion by the fish. For this reason 
surface detail of the carapace and the distribution 



Fig.3. Chenix luicifriiga sp.nov., liolotypc male, ccplialo- 
thorax, ventral view. 
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Fig.4. Chercix nucifra^a sp.nov., holotype male, left cheliped, ventral view. Scale divisions in millimetres. 


of setae on the chelipeds have not been empha¬ 
sised in the description. 

Cherax nucifraga is a very distinctive species 
of Cherax. and belongs to a species-complex 
characterised by an uncalcified patch on the 
propodus of the first chelipeds in large males and 
the presence of sharp, well-developed, carpal 
spines. This complex, which 1 have termed the 
"quadricarinatiLs" group (after the first described 
and most well known species), presently con¬ 
tains eight species, one of which is considered to 
consist of two subspecies, viz. - C. quadri- 
crinatus (von Martens, 1868), C. hairetti Clark, 
1941, C. rhynchotits Rick. 1931, and C. nucifraga 
sp. nov. from northern Australia; C. Inrentzi 
lorentzi J. Roux. 1911, C. divergens HolthuLs, 
1950 (characters to separate this species from C. 
qiiadricarinatiis (von Martens) need to be de¬ 
fined) and C. moniicola Holthuis, 1950, from 
southern New Guinea; C. lorentzi aruanus J. 
Roux, 1911, from the Aru Islands; and C. 
misoUcus Holthuis. 1949. from Misool 1. 

The new species is easily distinguished from 
other members of the group by the widely gaping 
fingers on the first chelipeds and the large molar 
tooth on the moveable finger. In this regard the 
chelae are quite unlike the grasping/cuUing claws 
typical of the genus and appear to be adapted 
more for crushing or cracking food items. Per¬ 
haps the peculiar chelae have developed specifi¬ 
cally for predation on freshwater gastropods 
which are a favoured prey of other Cherax 
species (personal observation). 

Cherax nucifraga most closely resembles C. 
harretti Clark, described from Wessel Is. 
(Marchinbar I.), off the northeastern NT. Unfor¬ 
tunately the only known specimen of C. harretti 
appears lost (cf. Riek 1969; Lew Ton and Poore 
1987). Clark’s (1941) description and figure 


agree with the present species in having tuber¬ 
cles on the lateral rostral carinae, rather than 
spines (the situation in other species of the 
"quadricarinatus" group). Although the present 
specimen is almost twice the size of that de¬ 
scribed by Clark (1941), there appear to be 
several strong differences between the two spe¬ 
cies which are unlikely to be related to size. The 
main differences are; 

1. The cutting edges of the fingers of the first 
chelae bear only tubercles in C. harretti and lack 
the large molar tooth on the moveable finger. 
Cherax harretti also lacks a wide gape between 
the fingers. 

2. A row of tubercles is present on the dorsal 
carpus of the first chelipeds in C. harretti. 

3. The rostrum is much narrower at the base in 
C. harretti and the rostral carinae appear to end 
before the stall of the postorbital carinae. 

Cherax nucifraga sp.nov. is easily separated 
from C. quadricarinatus (von Martens), which 
occurs in the same region of the Northern Terri¬ 
tory. by the distinctive rostrum, shorter and 
broader chelae, and the length of the rostral 
carinae which extend a considerable distance 
past the commencement of the postorbital carinae 
in the latter species (hence the four obvious 
carinae on the carapace from which the species 
derives its name). 

Cherax hicarinatus (Gray, 1845), a species ol 
uncertain taxonomic status (considered synony¬ 
mous with C. interntedius Smith by Clark (1941K 
synonymous with C. preissii (Erichson) b) 
Holthuis (1949); and a valid .species by Riek 
(1949), although he believed the type series 
contained two specimens of C. plehejus) de¬ 
scribed from Port Essington, NT. docs not appear 
to be closely related to the present species. Tlu’ 
antcromesial. angular projection on the carpus of 
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the first chelipeds and the “three toothed at the 
top” rostrum are not typical of the “quadri- 
carinatus" group. 
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NOTE ON SOME RARE AND ABERRANT AUSTRALIAN CRABS. 

ZDRAVKO STEVCIC 
Rudjcr Boskovic Institute, 

Center for Marine Research 52210 Rovinj, Croatia, Yugoslavia. 

ABSTRACT 

Four rare and aberrant species of brachyuran crabs (Crustacea: Decapoda: 
Brachyura) are studied from Australian waters including the majid Plaiiotergum 
niirahile, the pilumnid Calmania prima, the eumedonid Rhahdonotus picttis and 
the portunid Brusinia hrucei. The systematic status and position of these species 
are reconsidered, their geographical distributions are completed, a new genus and 
species (Brusinia hrucei) is described, new subfamily Planoterginae and new 
tribes Calmaniini and Brusiniini are erected. 

Keywords; Australian waters, brachyuran crabs, Brusinia gen.nov., Calmania, 
Plaiiotergum, Rhahdonotus. 


INTRODUCTION 

During the course of a benthic survey of the 
North-West Shelf of Western Australia Com¬ 
monwealth Scientific and Industrial Research 
Organization (CSIRO) R V Soda, under the 
leadership of Dr Trevor Ward, produced a 
number of unusual brachyuran crabs. I re¬ 
ceived a small collection of these crabs for 
taxonomic study, which were found to be very 
interesting from both systematic and biogeo- 
graphical points of view. The species identi¬ 
fied are either extremely rare or new to the 
Australian fauna, or their systematic positions 
are very obscure and need further elucidation. 
The collection includes the following species: 
Planoterguin niirahile BaIss, Calmania prima 
Laurie. Rhahdonotus pictus A. Milne Edwards 
and Brusinia hrucei gen. et sp.nov., which is 
described in this paper. The material is depos¬ 
ited in the Northern Territory Mu.seum of Arts 
and Sciences. Abbreviations used in the text: 
BMNH, Natural History Museum, London; 
CL, carapace length; CW, carapace width; 
NSMT. National Science Museum, Tokyo; 
NTM, Northern Territory Museum, Darwin. 

SYSTEMATICS 

Family Majidae Samouelle 
Planotergum mirahile BaIss, 1935 
(Fig. 1) 

Planotergum mirahile BaIss, 1935:36-38, 
figs 1-3; 1957: 1628; Serene 1965a:457-488, 


figs 1-4, pis 1-2; Griffin and Tranter 1986:92. 
Anomalopisa incongruens Johnson, 1965:174- 
180, fig. 1. 

Material. NTM Cr.0007873: 1 female, CL 
11.4 mm. CW 9.0 mm. Soda cruise ASO 283, 
Op. 46, stn. (NWS 46), I9°06..5'S, 118°00.15’ E, 
86.9m; 26.2° C. 16 April 1983. coll. P. Blyth. 

I female, CL 12.0 mm. Soda cruise ASO 383, 
,stn. B7 BT, I male, CL 7.0,, CW 5.2, Soda stn. 
B7 BT. (Second female specimen with cara¬ 
pace encrusted, preventing measurement of 
width). 

Historical background. On 12 June 1906, a 
pair of crabs were collected from a depth of 3m 
northwest of Denham, Shark Bay, Western 
Australia. BaIss (1935) described these speci¬ 
mens under the name Planotergum mirahile. 
No further examples of this species were col¬ 
lected until 1953. when two females of this 
species were sampled from Pulau Sikijang 
Pelepah, Singapore, and described by Johnson 
(1965) under the name of Anomalopisa incon- 
gruens. Thereafter Romimohtarto sampled a 
female specimen in the Java Sea on April 1963, 
during the “Jalanidhi” cruises and reported by 
Serene (1965a). Recently Griffin and Tranter 
(1986) reported two female specimens pre¬ 
served in the Australian Museum, Sydney, one 
from Roebuck Bay. Western Australia and 
another from KeppcI Islands, Queensland. 

Description. Balss’s original description 
was very short, but the subsequent reports of 
Johnson and Serene are detailed and well illus¬ 
trated so that a further general description of 
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this species is not necessary. I would only like 
to add the description of the male first pleopod. 
Male first pleopod (Fig. 1) is elongated and 
slender, only slightly curved in the middle 
portion, proximally bulbous, distally swollen, 
ending in a blunt ape.x extending little beyond 
the aperture. On the subterminal swelling, 
several tubercles in a longitudinal row and a 
longitudinal row of 6 bristles. The present 
specimens agree closely with the previous 
description except for some small differences 
in length and density of setae in the callosities 
of the female abdomen. In the first female 
there are many long plumose setae on the 
frontal ridge of the pseudorostrum, ambula¬ 
tory legs and ridges of the carapace, especially 
posteriorly; sparse long silky setae are present 
on the surface of the carapace; the anterior 
ridge of the abdomen is covered by short dense 
setae, so that the tekson is almost completely 



Fig. 1. Plaiwrevf’um mirahile. male, first pleopod. 


obscured. In the second female, the telson is 
readily visible and the entire abdomen sparsely 
setose. The abdomen of the first female shows 
distinct callosities, but these are not present in 
the second female specimen. 

The male specimen is almost completely 
non-setose. The denticulate ridge on the ven¬ 
tral side of the crest on the first ambulatory leg 
is not very distinct, in contrast to the Java Sea 
and Singapore specimens, in which it is mark¬ 
edly turned out. 

Distribution. The species ranges from In¬ 
donesian to northern and Western Australian 
waters. Probably extremely rare. 

Keinarks. Mode of life: The highly specific 
shape and structure of the appendages in Ph- 
notergiim relate to an unknown, but undoubt¬ 
edly peculiar, mode of life. Without direct 
field or laboratory observations, it is only 
possible to speculate upon its habits and mi¬ 
cro-habitat. The position of the ambulatory 
legs precludes "normal” walking or swimming 
behaviour and climbing would be only possi¬ 
ble with difficulty. It seems probable that most 
of the time it is attached to the substrate with 
its subchelate ambulatory legs. Serene (1963n) 
and Johnson (1965) have noted a superficial 
resemblance to parasitic isopods (Bopyridae), 
and Johnson (1965:180) stated: “their general 
build and appearance suggest parasitic or 
endocommensal relations, but this is contra¬ 
dicted by the hardness of the exoskeleton and 
the well developed eyes”. 1 also consider that 
it probably lives as an ectoparasite or at least 
on the surface of some animal. It would proba¬ 
bly be able to attach itself very strongly to the 
skin of the host by means of subchelate pereio- 
pods. It would completely cover the site of 
attachment with its body situated in a pit on the 
host’s outer surface, so that the dorsal surface 
of the carapace lies in the same plane as the 
host’s body surface. Beneath the anterior part 
of the carapace, in the “external pseudo-buccal 
cavity”, noted by Serene (1965a), the small 
chelipeds, with their .sharp tips, could tear off 
morsels of the host tissues. These chelipeds 
cannot reach the dorsal surface of the cara¬ 
pace, as they do in majid crabs, which enables 
encrusting organisms such as bryozoans, bi¬ 
valve mollusks and .serpulids, to attach and 
grow (Serene 1965a; Johnson 1965). Other 
morphological features support this assump¬ 
tion. The sensory organs are peculiar. The 
antennulae lie in the previously mentioned 
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"external pseudo-buccal cavity”, but the an¬ 
tennae have the terminal segment oriented 
dorsally so that the flagellum would be over 
the pseudorostrum. Auxiliary orbital cavities 
are also present on the median side of the 
merus of the second pereiopod (first ambula¬ 
tory leg) into which the eye can fit when not 
lodged in the true orbit. In this situation the eye 
can see all dorsal aspects of the body. 

Sy.stematic .status and position: The place 
of the genus Planotergiini in the brachyuran 
system has been subject to different interpre¬ 
tations by carcinologists. The main reason for 
this disagreement lies in the fact that this genus 
is very aberrant. Its mode of life and larval 
stages are not known so that it is impossible to 
confidently place it into an existing structure 
of the brachyuran crabs. Accordingly, a com¬ 
plete re-evaluation of all known related data is 
needed. 

In his description of the genus. Balss (193.5) 
pointed out that Planoterf>um is “an extremely 
aberrant oxyrhynchous crab”, the exact posi¬ 
tion of which is very difficult to establish. 
Balss did not say precisely in which oxyrhyn¬ 
chous family or subfamily it should be classi¬ 
fied. although, from the context it is probable 
that he intended the family Majidac Samouelle. 
As a potential near relative he noted first the 
subfamily Acanthonychinae (present valid name 
Epialtinae MacLeay). and after that the genera 
Eucynctops A. Milne Edwards (from the sub¬ 
family Inachinae Alcock). Laphoniicippa 
Rathbun (present valid name Micippa Leach), 
and Hemus A. Milne Edwards. Both last noted 
genera at present are classified into the sub¬ 
family Mithracinae MacLeay (.sec Garth 19.58; 
Griffin and Tranter 1986) with which Plcmot- 
erfpim shares some unusual characters, but 
differs in all others, suggesting no close rela¬ 
tionship to any of taxa mentioned above. Fur¬ 
thermore. Balss (1935) also noted that Plaiiot- 
crgitm shared some features with the genus 
Crassotonotus from a non-oxyrhynchous fam¬ 
ily Palicidae Rathbun. particularly in some of 
its mouth parts, although in his monograph. 
Balss (1957) classified Planoicrgum at the last 
position of the subfamily Majinae. with a 
remark that the systematic position of the 
genus was uncertain. 

Thirty years later Serene (1965a) mentioned 
"Oxyrhynque ... aberrant” in comments re¬ 
lated to the family Majidae. Serene (I965a:466) 
re-examined the possible relationships with 


those taxa mentioned by Balss. also incorpo¬ 
rating a number of other possible relatives, but 
he concluded that the genus shared most of its 
features with the genus Hemus. The shared 
characters are the following: antennules. an¬ 
tennae, third maxillipcds, chelipeds. christiform 
ambulatory legs and auxiliary "external pseudo- 
buccal cavity". However, there are a number 
of differences peculiar to Plauotergiim, differ¬ 
entiating it from all other brachyuran crabs 
(i.e. form of carapace and ambulatory legs, 
small telson), so that the classification into an 
extant single higher taxon is very question¬ 
able. 

A third author also independently consid¬ 
ered the problems of the systematic status and 
position of the genus Plaiiotergum. Johnson 
(1965:174), in his title of the paper wrote "a 
highly aberrant .spider-crab” (i.e. majid crab), 
concluded that "They are sufficiently unlike 
all known members of that alliance to make 
their systematic position doubtful, but they 
appear to belong to the subfamily Pisinae of 
the family Majidae”. Nevertheless, he was 
faced with some dilemmas in his final decision 
on the systematic status and position of Pla- 
notergum when he stated that "There seem to 
be only two reasonable solutions. Either 
Anomalopisa should be made the type of a new 
sub-family, or it should be treated as an aber¬ 
rant member of the Pisinae” (Johnson 1965:180). 
Finally, Griffin and Tranter (1986) classified 
this genus with the Epialtinae, although in the 
final discussion (p.297) they remarked: “not 
majid". 

As evident from this short historical survey 
of elucidation of the systematic status and 
position of Planotergum. no solution is tidly 
satisfactory. All these authors mostly only 
agree on the majid nature of the crab, and from 
the discussions above it can be seen that Pla¬ 
notergum is very distinct from any other known 
brachyuran. The organization of the genus is 
unique and extremely aberrant from other majid 
subfamilies: the general shape {planus - lergum, 
i.e. plane back; specific frontal region: pecu¬ 
liar antennae; size and position of chelipeds; 
peculiar structure of ambulatory' legs; form of 
dactyls: auxiliar ocular cavity, i.e. small hol¬ 
low on the merus of the first pair of ambulatory 
legs for eye protection; minute telson). In 
these characters Planotergum differs from all 
other crabs and occupies, as an over-special¬ 
ized crab, an isolated position within the majid 
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crabs. Accordingly, I conclude that it cannot 
be referred to any extant majid subfamily, and 
consequently I erect a new taxon for it. 

Planoterginae subfam. nov. 

Diagnosis. Carapace irregularly subrectan- 
gular, dorsal surface smooth, almost flat, only 
with very small gastric and cardiac tubercles. 
Front lamellar, projecting, rectangular in form, 
anteriorly straight. Lateral and posterior mar¬ 
gins slightly cristiform. Anterolateral margin 
with four unequal lobes. Posterior margin broadly 
convex. Antennulae slightly oblique. Anten¬ 
nae with short, broad, immovable basal (2-t-3) 
segment. Fourth article lamellar, long, quad¬ 
rangular, fifth article lamellar, but very small. 
Flagellum short. Eyestalks short, stout, cornea 
well developed and visible in dorsal view. 
Orbits incomplete. Supraorbital eave of mod¬ 
erate size, preorbital tubercle inconspicuous, 
postorbital tubercles small, separated from 
supraorbital eave and anteriorly cupped for 
eye protection. Subocular margin reduced. 
Epistome reduced. Third maxillipeds slender, 
covering the buccal cavern incompletely. 
Chelipeds minute, asymmetric, smooth, not 
visible in dorsal view. Ambulatory legs short, 
with only basal part covered by carapace, 
distal parts in the same plane as the carapace, 
cristiform, carpus and propodus tightly pressed 
against merus. dactyls short, slender trans¬ 
formed in corneous claw. Merus of the first 
pair of ambulatory legs with a small hollow for 
ocular protection. Abdomen in female very 
wide, narrow in males, telson very reduced in 
both sexes. 

Family Pilumnidae .Samouelle 

Calmania prima Laurie, 1906 

Calmania prima Laurie, 1906:407, pi. 1, 
figs lOa-b; Balss 1922:137; Gordon 1934:63, 
fig. 32d; Sakai 1935: 80, text fig. 14, pi. 52, fig. 
3; 1939:538, pi. 65, fig. 3; Bouvier 1942:38; 
Stephensen 1945;222; Balss. 1957; 1631; Sakai 
1965; 126. pl.80. fie.3; Serene 1968:77; Serene 
and Umali 1972;7l; Sakai 1976;439, text-fig. 
232, pi. 176. fig. 2; Takeda 1978a; 40; Yamaguchi 
et al. 1978;26; Ng 1983:143, figs 25 a-d. 

Kraiissia laevis Yokoya, 1933:170, text- 
fig. 62. 

Material. NTM Cr.0007874: 1 female, CL 
7.1 mm, CW 7.2 mm, Soela ASO 383, stn. B7 


BT, 19°30.6’S, 118°49.4’E, 38 m. 28 June 
1983. coll. T. Ward. 

Historical background. Calmania prima 
was described by Laurie (1906) from the Gulf 
of Manaar, Ceylon (Sri Lanka), and classified 
into the family Xanthidae MacLeay. Another 
similar crab, Ralumia cialili, was described by 
Balss (1933a) and also placed into the Xanthi- 
dae. Balss (1933b) expressed the opinion that 
Litocheira sculptimana Tesch, 1918, should 
be classified into the genus Calmania, and 
shortly thereafter some new and related spe¬ 
cies were described: Ralumia baissi Sakai. 
1935 and Calmania simodaensis Sakai, 1939. 
In their revision of these two genera Serene 
and Umali (1972) concluded that the genus 
Ralumia consisted of only a single species i.e. 
R. dahli, whereas all the other species previ¬ 
ously included belong to the genus Calmania, 
so that this genus comprises the following 
species: C. prima, C. simodaensis, C. halssi 
and C. sculptimana (the latter previously re¬ 
ferred 10 Litocheira). In their conclusions Serene 
and Umali (1972:73) claimed that “it must also 
be noted that Calmania is very close, if not 
synonymous (?) to Ralumia". In his revision of 
the genus Litocheira, Tiirkay (1975) concluded 
that L. .sculptimana {sensu Tesch 1918) must 
be included into the genus Ralumia. Later 
Sakai (1976) reclassified this species in the 
following manner: Calmania prima and C. 
simodaensis, and Ralumia dahli and R. halssi. 
As mentioned above, Ralumia sculptimana 
must also be classified with these species. 
Thus, the number of species to be included in 
Ralumia is still open, and this can only be 
solved after a male of R. dahli becomes avail¬ 
able for study. 

Description. Refer to the most recent rede¬ 
scription of this species (e.g. Ng 1983:143. 
figs 25 a-d). 

Distribution. Calmania prima ranges from 
Japan to Australia (Great Barrier Reef) and 
Ceylon. It is rarely reported but probably not 
very rare. 

Remarks. Systematic status and position: 
The majority of carcinologists followed the 
classification of Laurie (1906) in placing Cal¬ 
mania in the Xanthidae, although not specify¬ 
ing a subfamily. Several other authors such as 
Balss (1922. 1957). Gordon (1934) and Serene 
(1965b) placed Calmania prima in the subfam¬ 
ily Eumedoninae Dana of the family Partheno- 
pidae MacLeay. Only Stephensen (1945:222). 
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although including the species in the Xanthidae, 
was not sure in which subfamily it should be 
included. Therefore he assigned it to a group of 
species designated as “subfamily not certain” 
and remarked; “probably subfamily Pilumninae”. 
The closely related genus Ralitmia was also 
initially placed by Balss (1933a) and Sakai 
(1935) in the family Xanthidae, but without a 
precise declaration as to the subfamily, al¬ 
though later Balss (1957) included this genus 
with the Pilumninae Alcock. Thereafter, Serene 
(1965b) placed it in the alliance Heteropan- 
opeoidea Alcock of the subfamily Pilumninae. 
Serene (1968) included both genera Calmania 
and Raluniia together in the alliance Xan- 
thoida Alcock (Xanthinae), and in this he was 
followed by Sakai (1965). Recently Ng 
(1983:127) cla.ssified these both genera in a 
particular Calmania-group, and included, as 
he .said, the “pilumnien” lineage of the Pilum- 
nidae. He did not state the categorial rank of 
the group (e.g. subfamily or tribe) and only 
claimed that “their status is uncertain” (Ng 
1983:143). 

The fact that these two genera have previ¬ 
ously been assigned to various alliances (i.e. 
tribes), subfamilies and families, indicates 
obvious uncertainties with their classification. 
However, according to the present state of 
knowledge of the brachyuran classification the 
genera Calmania and Ralumia have to be clas¬ 
sified in the family Pilumnidae Samouelle. 
The reason for such a classification is evident 
from the following list of shared characters: 
male pleopods of the pilumnid type - first 
pleopod is long, sinuous, distally hooked with 
simple apex, second is short; and the male 
abdomen has 7 free-articulated segments. 
Moreover, the similarities between the taxa 
include a wide bilobed front; sternal sutures 4/ 
5 and 5/6 are interrupted, whereas 6/7 and 7/8 
continuous; and a relatively narrow abdomen 
in females. Accordingly, the position of these 
two genera is undoubtedly with the family 
Pilumnidae. On the other hand, their position 
within the family is not clear. The first reason 
for doubts in their affinities lies in the fact that 
these two genera differ from the typical pilum- 
nids in several characters: the carapace length 
and width are nearly equal; the antennulae are 
oblique; the front projects and is not deflexed; 
there is no antennal groove; the third maxilli- 
peds do not completely cover the buccal cav¬ 
ern; chelipeds are symmetrical, large and atypi¬ 


cal; chelae are depressed, with fingers bearing 
pointed tips, distal part of fingers is toothed 
and proximal, with a large hiatus covered with 
rigid setae, and fingers close in an oblique 
plane in relation to the axis of palm; the dactyls 
of ambulatory legs are very long, compressed 
and styliform; the last pair of ambulatory legs 
is in the same plane as the carapace; and the 
male pleopods are of the pilumnid type, al¬ 
though the first pleopod is relatively more 
stout than usual pilumnids. The atypical 
pereiopods found in this species are related to 
an enigmatic mode of life, and the function of 
these structures cannot be interpreted further 
without field and/or laboratory observations. 

The second reason for doubts in the affini¬ 
ties of these genera is related to the presently 
confused state of the family Pilumnidae. This 
family is very rich in species and genera, but 
the affinities between these lower taxa have 
not been precisely established, and thus the 
status of the two genera under investigation 
remains ob.scure. The pilumnid male pleopods 
and free-articulated male abdomen also occur 
in various groups such as the Pilumninae Alcock, 
Eumedonidae Dana, Rhizopinae Stimpson and 
the genera Dentoxanihus Stephensen, Galene 
de Haan, Halimede de Haan, Parapanope de 
Man, Heteropanope Stimpson. Bathypiliimmis 
Ng, Ilampolus Serene and Peyrot-CTlausade, 
and Peleianus Serene and Umali. A complete 
revision (re-description and reclassification) 
of the whole family Pilumnidae (in fact all 
brachyuran crabs !) is a prerequisite for precise 
classification of these two genera. Accord¬ 
ingly, their placement at the present time can 
only be made provisionally, and their true 
status and position within the family Pilumnidae 
can only be ascertained following such a gen¬ 
eral revision. For the time being the two genera 
can be included within the family Pilumnidae 
in a new tribe, with the following definition. 

Calmaniini trib. nov. 

Diagnosis. Carapace hairy, length and width 
more or less equal. Front projecting, widely 
bilobed, not deflexed. Antennulae oblique. 
Basal antennal article filling orbital hiatus, 
next two segments enter orbital hiatus. Third 
maxillipeds do not completely cover the buc¬ 
cal cavern. Chelipeds large, symmetric and 
depressed; distal part of fingers toothed and 
proximal with large hiatus covered with setae; 
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fingers closing in an oblique plane in relation 
to the axis of palm. Dactyls of ambulatory legs 
compressed, long and styliform; last pair in the 
same plane as the carapace. Male pleopods of 
pilumnid type, but first pleopod relatively 
stouter. 

Family Eumedonidae Dana 

Rhabdonotus pictus A. Milne Edwards, 
1879 

Rhabdonotus pictus A. Milne Edwards, 
1879:6, pi. 2, figs 2,2a; de Man 1888:325; 
Balss 1957:1650; Serene and Romimohtarto 
1963:9. fig. 5. pi. 2, figs, F.G; Lundoer 1974:5; 
Shen etal. 1982:147, fig. 15, pi. 2. fig. 14; Ng 
1983:142; Stevcic el al. 1988:1317. 

Caphyra archeri Walker, 1887:116, pi. 9, 
figs 4-5; Balss 1934:506. 

Material. NTM Cr.0007875: 1 male, CL 5.2 
mm, CW 4.7 mm; Soela cruise 0483, stn. B7 
BT, 19° 30.8’S, 118° 49.3'E; 30 August 1983, 
coll. T. Ward. 

Description. Refer to the most recent rede¬ 
scription of this species (e.g. Shen el al. 1982:147, 
fig. 15, pi. 2, fig. 14). 

Distribution. Rhabdonotus pictus has a wide 
Indo-Pacific distribution, having been recorded 
from the Indo-west Pacific region (southern 
India, Andaman Sea, Singapore, Indonesia, 
Vietnam) and Chinese waters, and it is now 
reported for the first time from tropical Aus¬ 
tralian waters. 

Remarks. Mode of life; The details of the 
mode of life of Rhabdonotus pictus are insuf¬ 
ficiently known. It is known to occur as a 
commensal on the arms of comatulid crinoids 
(de Man 1888), and also on Virgularia sp. 
(Anthozoa) (Sankarankutty. in Serene and 
Romimohtarto 1963). 

Systematic position: A Milne Edwards in¬ 
cluded Rhabdonotus in a position near the 
Trapeziinae Miers and Cymo de Haan in the 
family Xanthidae MacLeay. Caphyra archeri 
was classified by Walker (1887) in the Por- 
tunidae Rafinesque since the Caphyrinae Al- 
cock arc a subfamily of the Portunidae. Balss 
(1934:506) suggested that the genus should be 
excluded from the Portunidae and included in 
“formes aberrantes des Oxyrhynches”. Later, 
Balss (1957:1650) classified Rhabdonotus in 
the Xanthidae, or more precisely in Xanthinae, 
noting that its sy.stematic position was uncer¬ 
tain. Following a detailed analysis. Serene and 


Romimohtarto (1963) concluded that Caphyra 
archeri was a junior synonym of Rhabdonotus 
pictus and that it should be placed in the 
Eumedoninae. After general revision of the 
Eumedonidae Stevcic et al. (1988) concluded 
that the genus Rhabdonotus should be referred 
to the subfamily Eumedoninae Dana. 

The principal reason for the confusion of the 
status of this species is due to the somewhat 
aberrant form of its carapace. SpeciTically. in 
this genus the distinct spine at the junction of 
the anterolateral and posterolateral margins is 
absent, so that the lateral margin is rounded. 
However, in all other characters it agrees with 
the Eumedonidae, as follows: prominent front, 
oblique folding of antennulae in well devel¬ 
oped fossae; the shape and position of the basal 
antennal segment which fills up the inner 
orbital hiatus and does not reach the frontal 
margin; the disproportionally voluminous 
chelipeds; the “pulley’’-like propodus/dactylus 
articulation (locking mechanism), permitting 
better attachment to the host; the structure of 
the sternum (sutures 4/5 and 5/6 are inter¬ 
rupted, whereas 6/7 and 7/8 are continuous); j 
the form of the male first pleopod (slender and 
sinuous); and all 7 abdominal .segments are 
freely articulated. 

Family Portunidae Rafinesque 
Brusinia gen. nov. 

(Tables 1-2) 

Type species. Brusinia brucei sp.nov. 

Etymology. The generic name Brusinia is 
derived from the name of the Croatian zoolo¬ 
gist (carcinologist). Spiridion Brusina (1845- 
1908) (pronunciation: broosseena). Gender: 
feminine. 

Diagnosis. Carapace subelliptical, about 1- 
2 times longer than wide, surface smooth and 
glabrous, finely granular, regions indistinct. 
Front lamellar, trilobate and projecting. An¬ 
terolateral margin shorter than posterolateral, 
with three teeth (postorbital tooth or angle 
excluded), no marked transition between an¬ 
terolateral and posterolateral margins. Anten¬ 
nulae transversely folded. Urinal article dis¬ 
tinct. Basal antennal article cylindrical, fla¬ 
gellum recurved. Eyes normally developed. 
Sub- and supraorbital borders entire, without 
incisions or fissures, postocular angle well 
developed. Buccal cavern quadrangular, in- 
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Table 1. Differences between Benthochascon hemingi and B. elongaliim sensu Sakai (1969). 


CHARACTERS 

B. hemingi 

B. elongatum 

Carapace 

Form 

Surface regions 

Maximal width 

Hindmost tooth 

Transition between anterolat¬ 
eral and posterolateral borders 

subquadrilaleral 
faintly indicated 
posterior tooth (3) 
longest, spiniform 

distinct, pointed 

subelliptical 

indistinct 

penultimate tooth (2) 
smaller than other teeth 

indistinct, absent 

Frontal lobes 

Size 

Median lobe 

nearly equal 
bifid (notched) 

median lobe smaller 
triangular 

Antennae 

Basal article 

Flagellum 

with small spinule at outer angle 
usual position 

cylindrical, no spinules 
transverse 

Antennulae 

Folding 

nearly transverse 

transverse 

Maxillipeds 

Merus of third pair 

long as wide 

broader than long 

Chelipeds 

Fingers 

Chelae opening 

Dentition of occlusive margin 

long as palm or longer 

longitudinal 

teeth fairly long, stout 

shorter than palm 

oblique 

low, triangular 

Walking legs (pair 1-3) 

Distal upper end of merus 
Dactyl of third pair 

Dactyls 

with notch and tooth 
as preceding 2 

stiliform, proximally depressed 

rounded 

upper ridge with backward oriented setae 
leaf-like, laterally compressed 

Swimming legs (pair 5) 

Dactyl end (tip) 

Upper margin fringe 

Lower margin fringe 

pointed (mucronate) 

with short setae directed laterally 

with short setae directed laterally 

rounded 

with short setae directed backwards 
with long plumose setae 

Male abdomen 

Form 

widely triangular 

elongated and narrow 

Male first pleopod 

Form 

Position 

Terminal part 

rather stout 

slightly distally diverging 
simple 

slender 

straight, nearly parallel 
distorted 


completely covered by the third maxillipeds. 
Cheliped.s large, with fingers opening in ob¬ 
lique plane, fingers shorter than palm, smooth, 
glabrous and finely granular (as carapace). 
Walking legs stout, shorter than chelipeds, 
three anterior pairs with daclylus elongated, 
compressed, leaf-like fringed dorsally by short 
setae; last pair fringed by setae, dactyl lamel¬ 
late and leaf-like, with rounded tip. Thoracic 
sternum elongated, with 4/5-7/8 sutures inter¬ 
rupted. Abdomen elongated and narrow in 
both sexes, first two and a part of the third 
abdominal segment visible in dorsal view. In 


the male, 3-5 segments more or less fused, 
immovable, but articulations very distinct. Third 
abdominal .segment in the male not noticeably 
wider than the fourth one. Male first pleopod 
basally stout, distally straight. Second pleopod 
longer than first and distally recurved. 

Remarks on the genu.s. Historical back¬ 
ground: Sakai (1969) described an aberrant 
portunid crab and classified it in the genus 
Benthochascon Alcock and Anderson, 1899, 
under the name B. elongatum. Subsequently 
Takeda (1978b) reported 10 specimens from 
the same locality as the holotype. Later, during 
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Table 2. Differences between Japanese and Australian specimens of Brusinia gen.nov. 


CHARACTERS 

Japanese specimens 
(B. etongata (Sakai, 1969)) 

Australian specimens 
(= B. hrucei sp. nov.) 

Sternum 

Sparse long setae on sternite 3-4 

present 

absent 

Sternum in male 

Sutures 6/7. 7/8 

Anterior end of sternite 8 

grooved 

sunken, invisible 

not grooved 

at same level as sternite 7 

Abdomen 

Setae on 1-3 segments 

Setae on segment 3 

Glabrous median part on segment 3 
Telson of male 

long (Fig.2a) 
reaching those on 2 
narrower than 2 
fringed by setae (Fig.3a) 

short (Fig.2b) 
not reaching those on 2 
same length as 2 
glabrous (Fig.3b) 

Male pleopod 1 

Apical part 

Conical spinules 

Short setae subapically 

distorted 

on distorted part, numerous 
present (4) 

asymmetrical, almost straight 
only on apical part, sparse 
absent 


cruises of the R.V. Soela, two similar speci¬ 
mens were collected and the evaluation of 
these specimens provides the subject of the 
present contribution. 

During examination of this material it was 
questioned whether B. elongatum actually be¬ 
longed to the genus Benthochascon, and whether 
in fact the Australian specimens belong to B. 
elongatum at all. In order to answer these 
questions detailed re-examination of material 
and comparisons with others have been made. 

Homogeneity of the genus Benthochas¬ 
con: The following comparison is based on the 
description and illustrations of the genus 
Benthochascon, namely B. hemingi (Alcock 
and Anderson 1899; Alcock 1899a,b; Doflein 
1904; Stephen.son 1972; Sakai 1976), a BMNH 
specimen of 6. schmitti Rathbun. and with the 
three NSMT specimens of B. elongatum ob¬ 
tained by Dr. M. Takeda; i.e. (1 male NSMT 
Cr.6934, CL 7.9, CW 6.5 mm; 1 female ovig., 
NSMT Cr. 5591 (damaged); 1 male NSMT 
Cr.5598, CL 9.5, CW 7.5 mm). The differ¬ 
ences in the major taxonomic characters are 
presented in Table 1. 

As evident from this table, the differences 
are not only just “variation on a theme”, as 
normally shown by members of a genus, but 
they actually represent two different “themes”: 
or in other words, 1 consider that they belong 
to two separate genera. The differences refer to 
the form of the carapace, in particular the 
frontal region, chelipeds, pereiopods and male 
pleopods. Consequently, B. elongatum requires 
the creation of a new genus. 


Similarly, in order to establish the identity 
and determine differences between the Japa¬ 
nese and Australian crabs, specimens from 
both areas were compared. The results of this 
comparison are presented in Table 2. Although 
only two Australian specimens were available, 
they were both adults, male and female 
(ovigerous), and as such were eminently suit¬ 
able for further study. The Australian and 
Japanese specimens show a number of differ¬ 
ences, although initially appearing superfi¬ 
cially very similar. However, significant dif¬ 
ferences were found in the sternal and abdomi¬ 
nal structures, and in particular in the male 
first pleopods. Because of these differences it 
seems justifiable to separate the Australian 
forms as a distinct new species, although it 
would be preferrable that a greater number of 
specimens were available to document the 
species’ variation. For instance, one male speci¬ 
men from the Japanese waters had an indistinct 
2/3 sternal suture, similar to that of the unique 
male specimen of the Australian crabs, but in 
another male specimen from Japanese waters 
this suture was very prominent. 

Brusinia briicei sp. nov. 

(Figs. 2b, 3b, 5, 6a,b) 

Material. HOLOTYPE - NTM Cr.()007871: 

I male, CL 7.5 mm, CW 6.6 mm. PARATYPE 
- NTM Cr.0007872: 1 female ovig., CL 7.6 
mm, CW 6.3 mm; Soela crui.se ASO 283, stn. 
B-12 (NSW20), 28 April 1983, beam trawl, 80 
m. 19° 03.5’S, 1 19° 03.6’E. 
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Description. Carapace subelliptical (Figs. 
6a-b). longer than wide, with maximal width at 
second (penultimate) lateral tooth, longitudi¬ 
nally moderately convex, transversely very 
slightly convex, but concavity a little more 
expressed on posterior pair of the carapace. 
Dorsal surface smooth,glabrous and very finely 
granular, without distinct furrow or regions. 
Front forming lamellar trilobate projection, 
lateral lobes bluntly rounded apically, median 
lobe smaller and triangular in outline. Preorbital 
tooth absent. Front separated from upper or¬ 
bital margin, which is entire (no traces of fis¬ 
sures) and slightly elevated anteriorly, form¬ 
ing a short eavc over the basal part of eyestalk. 
External orbital tooth large and pointed apically, 
suborbital margin entire, inner suborbital an¬ 
gle wide, orbital hiatus wide. Anterolateral 
border shorter than posterolateral one and cut 
into three procurved teeth, first two subequal, 
last tooth smaller. Posterior margin narrow, 
straight. Antennulac folding transversely into 
their fossae. First (urinal) antennal segment 
di.stinct, basal (2+3) segment slender, cylin¬ 
drical, longitudinally directed, not filling com¬ 
pletely the orbital hiatus, fourth segment nearly 
as thin as ba.sal. slightly shorter, entering or¬ 
bital hiatus, fifth antennal segment shortest 
entering orbit, upwardly directed: nagellum 
moderately short, recurved backward, reach¬ 
ing or slightly overlapping upper orbital mar¬ 
gin. Orbits deep, eye large, eye.stalk short and 
thick, cornea rounded. 

Epistome well developed, provided with 
median anterior projection. Proepistome and 
epistome not distinctly separated by a trans¬ 
versal suture. Buccal cavern quadrangular, 
rather broader than long, not completely cov¬ 


A 



Fig. 2. Proximal abdominal segments. 


ered by third maxillipeds. Ischium of third 
maxilliped longer than merus, merus broader 
than long. Endostome with obliquely directed 
endostomial ridge, less marked on anterior 
border of endostome. 

Chelipeds rather large, subequal, smooth, 
glabrous and finely granular (similarly to the 
carapace). Merus short, prismatic. Carpus sub¬ 
quadrate with short spine on inner angle, sur¬ 
rounded by long plumose .setae, chela distally 
flattened, palm high, convex on outer surface 
and slightly concave at inner surface, slightly 
dellected downward distally, fingers notice¬ 
ably shorter than palm; fixed finger short, 
proximally broad, triangular in outline; mov¬ 
able finger slender, strongly curved inward in 
the distal half. Tips of fingers crossed in re¬ 
pose, cutting edge sharp, composed of irregu¬ 
lar low, broad, triangular molariform teeth 
(superficially similar to molars of the Carnivora) 
less di.stinct and somewhat reduced on mov¬ 
able finger. 

Ambulatory legs stout, shorter than cheli¬ 
peds, laterally compressed, particularly dac¬ 
tyls; more or less setose on the dorsal margin, 
in particular mcri; dactyls on three anterior 
pairs of ambulatory legs (2-4 perciopods) elon¬ 
gate, leaf-like, i.e. enlarged (but not lamel¬ 
late), upper margins straight, ventral margins 
irregularly semielliptical, tips of dactyls bluntly 
pointed, and slightly recurved forward, par¬ 
ticularly in anterior two ambulatory legs, third 
more or less straight. Upper margin of each 
dactylus fringed with short setae, oriented 
forsvard on first two pairs, backward on third 
pair, last pair of legs paddle-like, and con¬ 
spicuously setose, dactyl subelliptical, apically 
rounded, distal part fringed with long setae; 


B 



a, Brusiuia clonj’uta: b, li. hrucei. 
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Fig. 3. Telson. a. Brusinia eloiinula: b. B. hrucei. 


dorsal margin of carpus and propodus bearing 
sparse long setae; very dense short setae di¬ 
rected posteriorly backward, ventral margin 
bearing long dense setae from carpus to end of 
dactylus. 

Abdomen relatively narrow, elongated in 
both sexes. First segment very short, with 
sparse setae (Fig. 2b). particularly on both 
sides, .second and third segments with lateral 
areas with setae on distal part, proximal 
two and part of the third abdominal segments 
visible in dorsal view, all articulations be¬ 
tween segments distinct, in male 3-5 segments 
more or le.ss coalescent. and immovable. Telson 
triangular with rounded apex (Fig. 3b). 

Thoracic sternum relatively elongated. The 
sternal sutures 4/5 to 7/8 interrupted. Median 
furrow on 7th and 8th sternites, sternal sutures 
6/7 and particularly 7/8 with inner ends near 
the median furrow, sternites 5 and 6 trans¬ 
versely. 7th and in particular 8th, obliquely 
posed. Episternitcs present. Locking mecha¬ 
nism of abdomen present and functional. Sterno- 
abdominal cavity of moderate depth. 

Male first pleopod (Fig.5) hasally stout, 
slightly tapering distally, distal part slender 
and both pleopods parallel, reaching to sixth 
sternite. Distal part provided with scattered 


spinules, apex bluntly rounded. Male second 
pleopod longer than first, slender, straight 
distally (near apex of the first pleopod), regu¬ 
larly recurved inward so that apex orientates 
backward and recurved parts of one supcrim- 
po.se on the other. 

Etymology. The specific name “hnicei" is 
dedicated to the noted Australian carcinologist 
A.J. Bruce (NTM, Darwin), who provided me 
with the present material. 

Ecology and distribution. No information 
is available for the species beyond the collec¬ 
tion data given above. Since the collection was 
made by beam trawl at a depth of 80 m, the 
crabs presumably occur on sedimentary bot¬ 
toms in which they can bury themselves. 

Remarks. The above analysis shows that 
two species of the genus Brusinia c)iisl:Bnisinia 
e/w/go/a (Sakai. 1969) comb. nov. and Brusinio 
hrucei sp. nov. 

Systematic position: The systematic posi¬ 
tion of the genus Brusinia is not clear. It is an 
atypical portunid crab, which differs from all 
other portunids in many characters, particu¬ 
larly in the form of the carapace, pereiopods 
and abdomen. It resembles in its general body 
shape the genera Poriuninus Leach and Xaiva 
MacLeay, whereas the enlarged dactyls of the 
ambulatory legs resemble those of Tliia Leach. 
Kraussia Dana, and partially Polybius Leach. 
Because of these atypical portunid characters 
Brusinia has an isolated position in the sys- 
tematics of the family Portunidae, with impre¬ 
cise subfamily placement. Brusinia shares some 
common characters with both Carcininae 
MacLeay and Polybiinac Ortmann (carapace 
relatively narrow, anterolateral margin with 3 
teeth, antennae lying in longitudinal axis of 
body, basal antennal segment longer than broad, 
antennal flagellum enters orbit). Moreover, it 
shares some characters with members of these 
subfamilies in its similar form and 2-4 pereiopods 
(Carcininae), and endostomial ridge, oblong 
and 7-articulated abdomen (Polybiinae). Ac- 
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Fig. 5. Brusinia hnicei, male, first pleopod. 

cordingly, without a general revision of the 
whole family Portunidae the systematic posi¬ 
tion of this genus should be considered open. 
These data only permit the conclusion that 
Brusinia represents a different phyletic line¬ 
age within the family Portunidae, and its pecu¬ 
liar characters indicate that a new tribe should 
be erected for the species. 

Krusiniini trib. nov. 

Diagnosis. Carapace longer than wide. Front 
slightly projecting, trilobcd. Anterolateral border 
with 3 teeth {postocular excluded). Antennae 
cylindrical, lying in longitudinal axis of body, 
entering orbits. Chelipeds with very short fin¬ 
gers which open in oblique plane. Ambulatory 
legs stout, shorter than chelipeds; dactyls long, 
lanceolate, compressed; last pair paddle-like. 
Female abdomen relatively narrow, male ob¬ 
long and 7 articulated, 3-5 segments immov¬ 
able. Male second pleopod longer than first 
pleopod and distally recurved. 
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ABSTRACT 

Harpacochampsa camfieldensis gen. et sp. nov. from the mid-Miocene Camfield 
Beds of northern Australia is the first slender-snouted extinct crocodile known 
from the Australian continent. It is founded on the anterior portion of the snout, 
posterolateral portion of the cranium and an anterior dentary fragment. Uarpaco- 
champsa camfieldensis is distinctive in having highly size-differentiated premax¬ 
illary teeth and isodont maxillary teeth. The largest rostral teeth are found on the 
premaxillae, as in GaviaUs gangeticus. The relative size and internal morphology 
of the supratcmporal fenestra, and jugal morphology at the level of the infratem¬ 
poral fenestra, also resemble those of the gavial. The arrangement of the cranial 
bones differs from that in GaviaUs, corresponding most closely with extant 
Crocodylus species. Some features present on Harpacochampsa camfieldensis 
have previously been considered diagnostic of gavialids, but are here interpreted 
to be convergcntly evolved as part of a functional adaptation. Harpacochampsa 
camfieldensis is shown to be a crocodylid, but its affinities within the group 
cannot be determined because of incomplete preservation. 

Keywords; Crocodilia, Crocodylidae, Harpacochampsa gen. now.. Harpacochampsa 
camfieldensis n.sp., new species, fossil form, Miocene, gavial ecomorph, 
palaeobiology. 


INTRODUCTION 

Harpacochampsa camfieldensis gen. et sp. 
nov. from the mid-Miocene Camfield Beds of 
northern Australia is the first slender-snouted, 
extinct crocodile known from Australian Cai- 
nozoic sediments. It is here compared with 
Crocodylus johnstoni (Krefft). and the extant, 
long-snouted crocodilians figured by Iordan¬ 
sky (1973): Crocodylus acutus Cuvier, C. 
cataphracius Cuvier, Tomistoma schlegelii (S. 
Muller) and GaviaUs gangeticus (Gmelin). 

Harpacochampsa camfieldensis is known 
primarily from a rostral fragment and the 
posterolateral portion of the skull. The func¬ 
tional complex retained by these fragments is 
similar, in general, to that of extant longiros- 
trine crocodilians, but in some details is con¬ 
vergent on the ‘true' gavial, GaviaUs ganget¬ 


icus, particularly in the morphology of the 
supratemporal fenestra, arrangement of the 
teeth, robustness of the postorbital bar and 
jugal morphology at the level of the infratem¬ 
poral fenestra. Although the new fossil does 
not directly resolve some of the current prob¬ 
lems in Eusuchian systematics reviewed be¬ 
low, it may provide some useful clues to the 
interpretation of morphological character states 
considered to be of some systematic signifi¬ 
cance. 

Here we follow Norell (1989) in the usage of 
an informal taxonomy to describe clades of 
crocodilians characterised by the extant gen¬ 
era as follows: alligatorids (Alligator, Caiman, 
Melanosuchus, Paleosuchus)-, crocodylids 
(Crocodylus, Osteolaemus)', gavialids 
(GaviaUs); and tomistomids (Tomistoma). For 
the purposes of discussion we depart slightly 
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Fig. \. H arpacochampsa camfieldcnsis gen. et sp. nov.: anterior snout fragment P87106-5. Abbreviations: a.p.. alveolar 
process or collar; i.f., incisive foramen; mx. maxilla; n, nasal; n.f.. nutrient foramen; 
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Fig. 1. (cont.): pnis, prcmaxillo-maxillary suture; r.n.d4, reception notch for fourth dentary tooth; r.p.dl, reception pit 
for first dentary tooth. Premaxillary and maxillary teeth are numbered in sequence from the front. 
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from Norell (1989) in distinguishing tomisto- 
mids from crocodylids. 

Harpacochampsa camfieUlensis is distinct 
from other fossil crocodilians known from 
Australia. Its systematic position within the 
Eusuchia is assessed through an examination 
of a limited set of morphological character 
states by which the new fossil, the extant forms 
listed above, and other extinct Australian gen¬ 
era can be compared. 

Four extinct Australian genera are currently 
recognised: Pallimnarchus de Vis from the 
Pliocene (Molnar 1982a), Qiiinkana Molnar, 
1981 from the Pleistocene, Barn Willis, Mur¬ 
ray and Megirian, 1990 from the late Oligo- 
cene to mid-Miocene, and Aiisiralosuchiis Willis 
and Molnar (in press) from the late Oligocene. 
Additional mid-Tertiary material, represent¬ 
ing at least one additional genus, remains to be 
described (Willis in prep.). Fragmentary, but 
presently unassigned, crocodilian material is 
also known from the Lower Cretaceous and 
Eocene (Molnar 1982b). Fossilised remains of 
the living estuarine crocodile, Crocodylus 
porosits are known from the Pliocene (Molnar 
1979) and the Australian endemic freshwater 
crocodile. C. johnstoni, is known from the 
Pleistocene (Willis and Archer 1990). The 
extinct genera are broad-snouted crocodylids. 
and although Quinkana has a specialised trophic 
complex (Molnar 1981) convergent on the 
ziphodonts Sehecus and Pristichampsus, they 
most closely resemble the North American 
taxon Bracliyuranochanipsa eversolei Zangerl. 
1944 from the Washakie Eocene (Willis et al. 
1990). In Willis et at. (1990) we advance a 
tentative hypothesis that the four Australian 
genera represent an Australian radiation, and 
together with Brachytiranochampsa, possibly 
form a natural group of crocodylids that are 
united by the synapomorphic loss of the ante¬ 
rior palatine process. Abbreviations used in 
the text: NTM, Northern Territory Museum. 

SYSTEMATICS 

Order CROCODILIA Omelin 
Sub-order EUSUCHIA Huxley 
Family CROCODYLIDAE Cuvier 
Sub-family CROCODYLINAE Kalin 
Genus Harpacochampsa gen. nov. 

Type species. Harpacochampsa camfieldensis 
sp. nov. 


Diagnosis. Crocodylid with robust cranium, 
but probably long and slender; cranial table 
proportionally wider and supratemporal 
fenestrae proportionally larger than in extant 
Crocodylus sp.; premaxillary outline round 
rather than elliptical as in extant longiro.strine 
Crocodylus sp., external nares longer than 
wide and placed well forward in the premaxil¬ 
lae; five premaxillary teeth varying greatly in 
size (pseudoheterodont), fourth premaxillarv 
tooth largest in upper series and substantially 
larger than fifth maxillary tooth; five anterior 
maxillary teeth of similar size; first dentary 
tooth as large as the fourth premaxillary tooth. 

Etymology. Harpaco (Greek), seize: 
champsos (Greek), crocodile, here feminised 
for euphony: hence Harpacochampsa. The 
generic name alludes to the enlarged premax¬ 
illary teeth and their presumed function. 

Harpacochampsa camfieldensis sp.nov. 

(Figs 1-9) 

Type material. 1-IOLOTYPE-NTMP87106- 
I, posterolateral portion of the skull with part 
of the neurocranium; NTM P87106-5, anterior 
portion of the rostrum including both premaxillae 
and the left maxilla to a point just behind the 
fifth maxillary tooth; NTM P87l()6-6. tip of 
the right dentary with alveoli for the first and 
second dentary teeth; NTM P871()6-19 and 
NTM P87106-20, osteoderms. 

Type locality and stratigraphy. Harpaco¬ 
champsa camfieldensis is a new addition to the 
Bullock Creek Local Fauna and was collected 
from the Camfield Beds at a locality about 
25km southeast of Camfield Homestead in the 
north central Northern Territory (Plane and 
Gatehouse 1968). The Camfield Beds consist 
of fluvial and lacustrine calcareous conglom¬ 
erates. calcarenites and calcilutites. Based pri¬ 
marily on the stage of evolution of diprotodon- 
tid marsupials of the Bullock Creek Local 
Fauna, the Camfield Beds are interpreted to be 
younger than the Wipijiri Formation 
(Kutjumarpu Local Fauna) of South Australia, 
and older than the Waite Formation (Alcoota 
Local Fauna) of the southern Northern Terri¬ 
tory. Woodburne et al. (1985) estimate a mid- 
Miocene age for the Camfield Beds. The fos¬ 
sils were extracted from their matrix using 
acetic acid. 

Description and expression of morpho¬ 
logical character states. The anterior portion 
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Fig. 2. Partial restoration of H. camfieldensis in dorsal 
view compared with extant crocodilians; C. acinus, C. 
caraphracius, T. schlegelii. and G. aanaeiicus after Ior¬ 
dansky (1973: figs 1,2,3 and 5 respectively); C.johnstoni 
from NTM CM15. Scale bars are each lOOmm long. 


of the snout of H. camfieldensis P87106-5 
(Fig. 1) is generally similar to that in the 
slender-snouted living members of the genus 
Crocodylus: the sutural relationships and gen¬ 
eral degree of robustness most closely match 
C. acii/iis (Fig. 2), though the maxillary por¬ 
tion of the snout is narrower (Fig. 3. Table 1). 
The rostrum is stoutly constructed and propor¬ 
tionally deep for its width. At the level of the 
fifth maxillary tooth the transverse cross-sec¬ 
tion is a recumbent D-shape, with a flat palate, 
vertical sides, strongly convex dorsolateral 
curvature and a flattened dorsal .segment. 

In dorsal and ventral views the premaxillae 
have a circular outline, modified by the sutural 
contacts with other bones of the skull. On the 
palate, the combined premaxillo-maxillary 
sutures are W-shaped. The sutures pass dor- 
sally up the lateral surfaces of the rostrum, 
bisecting the well-developed lateral notches 
for the presumed caniniform fourth dentary 
teeth. On the dorsal surface, just short of the 
nasal bones, the suture swings posteromedi- 
ally for about 25mm before contacting the 
nasals. This arrangement results in a short, 
spinose, posterior premaxillary projection ly¬ 
ing against the nasals and separating them 
from the anterior part of the maxillae. 

The narial aperture is small, centred well 
forward on the dorsal premaxillary surface and 
is slightly longer (33mm) than it is wide (28mm). 
The nasals enter the aperture at its extreme 
posterior margin. The incisive foramen is small 
and roughly crescentic. In dorsal view, the left 
maxilla widens to a maximum at the fifth 
maxillary tooth, over which there is a low, but 
distinct, swelling. 

The most distinctive feature of H. camfield¬ 
ensis is its rostral dental array, at least as it may 
be deduced from the arrangement and dimen¬ 
sions of the alveoli and few remaining teeth. 
The damaged fifth maxillary tooth, erupted 
shortly before death, is the only functional 
tooth present. It is broken within its alveolus, 
now pointing ventrolaterally rather than 
ventrally. The base of the tooth is round, while 
the crown is vertically fluted and has distinct 
anterior and posterior carinae. The tip is bro¬ 
ken off, but the crown was probably long and 
slender. The broken replacement teeth pre¬ 
served in some alveoli are similar, but provide 
no additional useful information on crown 
morphology. All the alveoli are circular, in¬ 
cluding the three preserved on the posterior 
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Fig. 3. A crocodile skull showing the positions at which measurements were taken to calculate proportions listed in Table 1. 


portion of maxilla with P87106-1. In croco¬ 
diles, the posterior maxillary alveoli are often 
laterally compressed. 

Based on alveolar dimensions, the premax¬ 
illary teeth of H. camfieldensis were highly 
size-differentiated (pseudoheterodont) while 
the maxillary teeth were relatively uniform in 
size, with the fifth maxillary tooth showing 
about the same degree of enlargement com¬ 
pared to the first maxillary tooth as in C. 
johnstoni. The fourth premaxillary alveolus of 
H. camfieldensis has a diameter half as great 
again as that of the fifth maxillary tooth, in 
contrast to the typical crocodylid condition in 
which the fifth maxillary tooth is the large.st of 
the upper series, or alligatorids in which the 
fourth maxillary tooth is the largest. Only in G. 
gangeticus are some premaxillary teeth larger 
than the maxillary ones, but there is signifi¬ 
cantly less size variation in the premaxillary 
ones. On the premaxilla of H. camfieldensis 
the second tooth was the smallest, while the 
first and fifth were both about the size of the 
first. The third premaxillary tooth was similar 
in size to the fifth maxillary tooth. Its alveolus, 
like that of the fourth, is expanded into a 
prominent collar or alveolar process. All max¬ 
illary alveoli have weakly developed collars. 


When the jaws were closed, the lower teeth 
occupied reception pits between the uppers in 
an ‘interbite’ arrangement. The first dentary 
teeth (Fig. 4) were as large as the fourth 
premaxillary teeth and were received in pits 
lying between the first and second premaxillary 
teeth. They breached the dorsal premaxillary 
surface, anterolaterally to the narial aperture. 
The fourth mandibular teeth slotted into lateral 
notches at the maxillo-premaxillary suture in 
the usual crocodylid arrangement. Judging from 
the morphology of the the reception pits, none 
of the other dentary teeth passed up the sides of 
the rostrum as in some longirostrine piscivorous 
forms (eg C. johnstoni) with needle-like teeth 
(Fig. 5). 

Photographs and line drawings showing struc¬ 
ture of the posterolateral cranial fragment 
P87106-1 are presented in Figure 6. The cra¬ 
nial table is flat. When complete, it was pro¬ 
portionally broader, with larger supratemporal 
fenestrae, than in Crocodyius species and T. 
schlegelii, but did not exceed G. gangeticus 
(Fig. 2. Table 1). Amongst fossil gavials. the 
relative size of the supratemporal fenestra 
most closely resembles Gavialis lewisi Lull 
(1944: fig. 1). The supratemporal fenestra is 
smoothly confluent with the temporal fossa. 
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and without horizontal projection of the parie¬ 
tal or squamosal into the fenestra below the 
level of the skull table. The opening of the 
orbito-temporal artery in the posterior wall of 
the supratemporal fenestra is slit-like. These 
features correspond with G. gangeticus and 
contrast with other crocodilians. The frontal 
does not contribute to the fenestra margins. In 
dorsal view the cranial table is convex later¬ 
ally. unlike extant Crocodyliis species, where 
it is straight or concave. Because of the broad 
skull table, the otic meatus is deeply recessed. 

Other similarities with G. gangeticiis can be 
seen in lateral view (Figs 6d, 7). The Jugal is 
straight and gracile at the level of the long and 
narrow infratemporal fenestra and the articu¬ 
lar surface of the cranio-mandibular joint faces 


posteriorly rather than declining posteroven- 
trally. The postorbital bar is proportionally 
robust, but lacks the post-orbital spine charac¬ 
teristic of G. gangeticiis. Although damaged 
and slightly displaced, the pterygoid flange 
was short, and when complete, projected ven- 
trally at a steep angle (Fig. 6d). 

In the new fossil, the cranio-mandibular 
articulation of the quadrate has prominent 
dorsal and ventral flanges best seen in lateral 
view, but there are also clear signs of patho¬ 
logical damage to the articular surface medi¬ 
ally (Fig. 6c). The medial half of the articular 
surface is irregular, ratherthan smoothly rounded, 
and a trabecular exostosis extends onto the 
dorsal margin. The extent to which disease has 
modified the shape of the articular surface of 


Table I. SkutI proportions of Harpacochampsa camficldensis compared with long-snouted living crocodilians. The position 
of measurements arc shown in Figure 3. Bracketed measurements for//, camfieldensis are based on the restoration shown in 
Figure 2: C. acutu.'!. C. catuphractus, T. schlef’elii and G. gangeticiis calculated from Iordansky (1973, Figs. I, 2, 3 and 5 
respectively): C.johnsloni from NTM CM 15, 


SKULL PROPORTION 


SPECIES 



cranial width 
cranial length x 100 

48 

43 

39 

41 

38 

141] 

basal width of snout 

snout length x 100 

43 

36 

33 

37 

28 

[41| 

snout Icncth 
cranial length x 100 

68 

72 

71 

72 

73 

168] 

width cranial table 

cranial width x 100 

60 

54 

63 

61 

77 

66 

width suDratemooral fenestra 

width cranial table x UX) 

25 

27 

22 

25 

34 

29 

heieht of occinut 
cranial width x 100 

46 

48 

- 

44 

49 

41 

minimum snout width 
width acro.ss premaxillac x 100 

85 

65 

57 

69 

61 

68 

snout depth at 5th maxillarv tooth 
snout width at 5th maxillary tooth x 1(X) 

37 

52 


56 

42 

59 
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Fig. 4. Harpacochanipsa camfiddensis gen. cl sp. nov.: anterior tip of the right dentary, P87106-5. in (a) occlusal vie" , 
anterior towards the top of the page, and (b) left lateral view. 


the quadrate on NTM P871()6-l cannot be 
determined without comparative Harpaco- 
cliampsa specimens, but the degree of devel¬ 
opment of the dorsal and ventral flanges may 
be related in part to the diseased condition and 
may not reflect a significant functional varia¬ 
tion. Similar cxosto.ses are present in some 
NTM C. porosii.s skulls. 

Sutural relationships of the lateral neurocra¬ 
nium (Fig. 6e) fall within the range of Crocociyliis 
species (Iordansky 1973, and NTM specimens), 
but like extant Crocndylus species, ditfer from 
Tomistoma in the reduced exposure ot the 
prootic around the foramen ovale. Basisphenoid 
exposure in the Camfield crocodile is also 
relatively large, but not outside the range of C. 
porosus specimens. Gavialis also has large 
prootic exposure, but more strikingly presents 
a wide exoccipital exposure in lateral view 
(Iordansky 1973; Tarsitano el al. 1989). Simi¬ 
lar structure is also recognised in hatchlings ot 
some other crocodilian taxa. but in their 
ontogeny, the proportional lateral exposure ot 
the pro-otic, basisphenoid and exoccipital is 
reduced through allometric changes. Tarsitano 
et al. (1989) refer to this process as cranial 
‘verticalisation'. While the Camfield croco¬ 
dile shares features with G. gangeticiis as 
described above, its neurocranium is fully 
‘verticalised’, including the position and ori¬ 
entation of the internal nares (Fig. 6b). The 
narial passage at the level of the neurocranium 


is a simple tube, as in C. johnstoni and C. 
porosus. and H. camfieUlensis lacks the asso¬ 
ciated air sinuses that ramify the pterygoid 
flange in Gavialis. or pass up the sides of the 
neurocranium in Alligator. Sutural relation¬ 
ships and proportions seen in other views of 
P87106-I also correspond closely with extant 
Crocodylus species. 

With few exceptions, the development of 
other structures fall within the range for extant 
Crocodylus species. On the occipital surface, 
the fossae for the insertions of M. depressor 
mandibulae and M. obliquus capitus magnus 
are separated by a relatively well-developed 
crest, while the paroccipilal process is quite 
broad in dorsal view. Homologous structures 
are readily identified on Crocodylus, Gavialis 
and Alligator. Their degree of development is 
most probably related to age or function. 

In //. camfieldensis there is a well-devel¬ 
oped vacuity within the parietal above the 
anterior neurocranium, in a slightly para.sagit- 
tal position (Fig. 6f). In the portion preserved, 
there is no indication that this vacuity was con¬ 
nected to the ramifications of the Eustachian 
system within the bones of the skull. Its rela¬ 
tive size and position corresponds to a similar, 
tissue-filled structure ob.served by Tarsitano et 
al. (1989) in Gavialis gangeticus. In the gavial 
it also does not appear to be part of the Eustachian 
system. The function of this organ and its 
systematic significance are not known. 
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Kig. 5. Partial restoration of the anterior segment of the 
snout based on P87106-5 and PH7106-6: (a) anterior view, 
lb) lateral view. 

Two osteoderms (P87106-19 and P87I06- 
20) are similar to the dorsal osteoderms of C. 
johnsloni (Fig. 8). Both were in sutural contact 
with adjacent osteoderms of their respective 
transverse rows. P87106-19 has a suture on one 
side only, thus occupying a marginal position 
while P87106-20 occupied an intermediate 
position in its row. In both osteoderms the 
anterior and posterior margins taper to a sharp 
edge, as does the lateral edge of the marginal 
osteoderm. The dorsal sculpture consists of 
fairly regularly-sized, circular pits while the 
internal surface is smooth. The marginal 
osteoderm has a dorsal longitudinal crest, but 
the intermediate one is flat. As in C. johnstoni, 
the dorsal osteoderms of H. camfieldensis prob¬ 
ably formed a complete shield, with succes¬ 
sive transver.se rows in close approximation. 

Etymology. The new species is named 
“camfield-ensis” (Greek), refering to the 
Camfield Beds from which it was recorded. 

DISCUSSION 

Comparison of'character states.. Eusuchian 
systematics are poorly resolved and currently 
under active debate (Densmore 1983, Densmore 
and Owen 1989, Buffetaut 1985. Tarsitano el 
al 1989, Norell 1989). We limit ourselves here 
to a consideration of the few morphological 
character states by which the new taxon can be 
compared with extant crocodilians, Australian 


fossil genera, and Brachyitranochampsa. The 
suite of character states selected (Table 2) is 
hardly satisfactory for resolving relationships 
within the Eusuchia at the level of crocodylids, 
alligatorids, and gavialids but provides a foun¬ 
dation for the discussion which follows, and 
permits a conclusion about the higher level 
affinities of Harpacochampsa camfieldensis. 
The monophy ly of Eusuchia is accepted (Benton 
and Clark 1988) and character-state polarities 
are selected from the literature. Recent discus¬ 
sions on the systematic significance of Eusuchian 
character slates may be found in Molnar (1981), 
Buffetaut (1985) and Norell (1989). Iordansky 
(1973). Steel (1973) and Kiilin (1955) are also 
useful sources. 

1. Posterior intrapterygoid position of the 
internal nares. Considered a synapomorphy of 
the Eusuchia (Benton and Clark 1988), distin¬ 
guishing them from more archaic crocodilians 
traditionally referred to as the Protosuchia and 
Mesosuchia. 

2. The postorbital spine. Its presence is 
typically associated with gavialids, but is also 
present in juvenile Tomistoma. Buffetaut (1985) 
regards its presence as a derived condition, 
while Norell (1989) presents evidence that the 
spine is present in embryos and post-hatchlings 
of other Eu-suchians and is lost in ontogeny. 
We adopt Norell’s (1989) interpretation that 
loss is the derived condition. 

3. Prootic exposure around foramen ovale. 
The interpretation of the polarity of this char¬ 
acter state is problematic. The condition is 
evidently primitive in Crocodylia (Iordansky 
1973; Norell 1989) but its expression appears 
to be related to allometric changes that occur 
during post-embryonic development (Iordan¬ 
sky 1973; Tarsitano et al. 1989). Buffetaut 
(1985) regards large exposure as a derived 
condition. Norell (1989) provides a useful 
review and discussion, suggests that insuffi¬ 
cient information is currently available to in¬ 
terpret polarity, but prefers to consider the loss 
of prootic exposure as the derived condition. 
We use Norell's (1989) polarity in Table 2, and 
discuss the implications further below. 

4. Lateral exposure of the hasisphenoid. The 
amount of lateral exposure of the hasisphenoid 
(and the exoccipital) on the braincase wall is 
probably also related to ontogenetic allometric 
changes (Iordansky 1973; Tarsitano eta/. 1989; 
Norell 1989). It seems probable that the ex¬ 
pression of this character is not independent of 
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Kig. 6. a-c, Harpacochampsa camfieldensis gen. el .sp. nov.: postcrolaleral portion of the skull. PX7106-I in: 

(a) dorsal view, (b) ventral view, INSET: interpretation of muscle scars on the ventral surface of the tjuadrate, A. B and 
B’ follow the terminology of Iordansky (1973), (c) posterior view. Abbreviations: alv. alveoli for posterior maxillary 
teeth: bity. tympanic bulla; bo. basioccipital: bs, basisphenoid; ch. choana; cmj. articular surface of the crano- 
mandibular joint; co. occipital condyle; ec. cclopterygoid; co, exoccipilal; lac. foramen aerium; lea. foramen for 
anterior carotid artery; fcp, foramen for the posterior carotid' artery; fKu. Eustachian foramen; lit, infratemporal 
fenestra: I'm. foramen magnum; fMdm, fossa for the insertion of M. tfepressor mandibulae; 
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Fig. 6. a-c, (cont.): fMocm. fossa for the insertion of M. obliquus capitus magnus; foa; foramen for temporo-orbital 
artery; fpt, postemporal fenestra; fv, foramen vagi; fst, supratemporal fenestra; in. of., incisura otica; j. jugal; is, 
laterosphenoid; m. maxilla; n.p., ?neural pocket of Tarsilano era/. (1989); p, parietal; po, postorbital; pot, pro-otic; p.p., 
?posteriorpocket ofTarsitanoera/. (1989); p.po. paroccipital process; pt, pterygoid; q, quadrate; qj, quadratojugal; so, 
supraoccipital; sp.qj, quadratojugal spine; t.tr., torus transiliens of the pterygoid; iv - xii, foramina for cranial nerves. 
Hatchures distinguish the Eustachian system. 
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Fig. 6. d-f, Hurpacochampsa t amficldensis gen. ct sp. nov.: posterolateral portion of the .skull. P87l()6-I in: 

(d) left lateral view, (c) left ventro-lateral view to show structure of the ncurocranial wall, and (f) medial view showing 
internal structure. Abbreviations: alv, alveoli for posterior maxillary teeth; blty, tympanic bulla; bo, basioccipital; bs, 
basisphenoid; ch, choana; cm.j, articular surface of the crano-mandibular joint; co, occipital condyle; ec, ectopterygoid; 
eo. cxoccipital; fae, foramen aerium; fca, foramen for anterior carotid artery; fcp. foramen for the posterior carotid 
artery; fEu, Eustachian foramen; fit, infratemporal fenestra; fm, foramen magnum; fMdm. fossa for the insertion of .M. 
depressor mandibulae; 
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P.PO in.ot. po.b 




Fi)>. 6. d-f, (cont.): fMocm, fossa for the insertion of M, obliquus capitus magnus; foa; foramen for temporo-orbital 
artery; fpt, postemporal fenestra; fv, foramen vagi; fst, supratemporal fenestra; in. ot.. incisura otica; j. jugal; Is. 
laterosphenoid; m, maxilla; n.p., ?neural pocket of Tarsitano era/. (1989); p, parietal; po, postorbital; pot, pro-otic; p.p.. 
/posterior pocket ofTarsitanoera/. (1989); p.po, paroccipital process; pt, pterygoid; q, quadrate; qj, quadratojugal; so. 
supraoccipital; sp.qj, quadratojugal spine; t.tr., torus transiliens of the pterygoid; iv - xii. foramina for cranial nerves. 
Hatchures distinguish the Eustachian system. 
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Fig. 7. Comparisons of the lateral cranial arcade of crocodilian taxa. C, acutus, T. schlegelii, and G. gangeticus after 
Iordansky (1973; figs 1, 3 and 5); C.johnsloni after NTM CM 15; H. camfietdensis image (P87106-I) is reversed. 


character state 4. Norell (1989) and Buffetaut 
(1985) take contrary views on polarity, but are 
respectively consistent with their interpreta¬ 
tion of character state 4. For consistency we 
here follow Norell (1989) and regard reduced 
basisphenoid exposure as the derived condi¬ 
tion. 

5. Posterior process of the ectopterygoid. 
Norell (1989) observes that in alligatorids and 
gavialids the ectopterygoid projects posteri¬ 
orly in the form of a process along the medial 
surface of the jugal. He considers its loss to be 
the derived condition. It has evidently been 
lost independently in Alligator, but other alli¬ 
gatorids retain the primitive state (Norell 1989). 

6. Posterodorsal angle of the infratemporal 
fenestra. In crocodylids and tomistomids the 
quadratojugal-jugal suture contacts the infratem¬ 
poral fenestra at. or very close to, the post¬ 
erior angle of the fenestra. In alligatorids and 
gavialids the quadratojugal-suture lies rela¬ 
tively further forward so that the posterior 
angle of the infratemporal fenestra is com¬ 
posed entirely of quadratojugal. Norell (1989) 
regards the condition in crocodylids to be 
derived. 


7. Reception pit for the fourth dentary tooth. 
Alligatorids typically accomodate the canini- 
fomi fourth dentary tooth in a reception pit in 
the rostrum so that when the jaws are closed 
this tooth is not visible in lateral view. In 
contrast, the rostrum of other Eusuchians is 
notched at the maxillo-premaxillary suture so 
that the fourth dentary tooth remains visible 
when the jaws are closed. Although there is 
some variation in this feature in fossil alliga¬ 
torids and crocodylids, it has a high level of 
consistency in extant forms. We follow Steel 
(1973) in his interpretation of a reception pit as 
the derived condition. 

8. Enlarged fourth ma.xiUary tooth. In alli¬ 
gatorids the fourth maxillary tooth is the larg¬ 
est in the maxilla. In contrast, in other Eusuchians 
the fifth maxillary tooth is the largest. Again, 
there is some inconsistency in the expression 
of this character in some fossil forms but it 
serves to distinguish alligatorid.s, and we inter¬ 
pret the enlarged fourth tooth as the derived 
condition. 

9. The quadratojugal spine. Its absence is 
widely accepted as a characteristic of alligato¬ 
rids. Buffetaut (1985) interprets its presence as 
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Fig. 8. Harpacoclunnpsa camficldcnsis. dorsal osteoderms compared with a complete transverse row from C. johi\stoiii\ 
(a) dorsal view, (bl ventral (internal) view. 
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the derived condition, while Norell (1989) 
argues that its loss or reduction is derived. 
Here we accept Norcll's (1989) interpretation 
of polarity. Interestingly. Zangerl (1944:81) 
observes that while the quadratojugal of Bra- 
chviiranochanipsa more closely resembles 
•crocodyloids' than ‘alligatoroids’. it is doubt¬ 
ful that a quadratojugal spine is present in 
Brachyuranochampsa. Its apparent loss in Bra- 
chyuranochampsa is considered to be inde¬ 
pendently derived. 

10. Reduced anterior palatine process. Typi¬ 
cally in Eusuchians. the palato-maxillary su¬ 
ture projects anteriorly as a lobe on the palate 
which extends beyond the anterior margin of 
the palatal fenestrae. In some taxa this process 
is pointed, rather than lobate. In 
Brachyuranochampsa and Australian fossil 
genera the process is lacking; the palato-max¬ 
illary suture is more or less transverse and lies 
posterior to the anterior margin of the palatal 
fenestrae (Zangerl 1944; Willis et al. 1990). 
We interpret the loss of the process as a derived 
feature. Zangerl (1944) considered the palato¬ 
maxillary suture of Brachyuranochampsa to 
most closely resemble that of Tomistoma. 

11. Interlocking’ dentition. Of the living 
Eusuchia. only Gavialis, Tomistoma, Osteo- 
laemus and Crocodylus have interlocking up¬ 
per and lower teeth (interbite). Longirostrine 
crocodilians usually have an interbite, and this 
condition has probably evolved independently 
many times as part of a trophic adaptation for 
piscivory. Amongst broad-snouted crocodilians. 
only Crocodylus and Osteolaemus have an 
interbite; alligatorids and most broad-snouted 
fossil crocodylids have the upper teeth closing 
lateral to the dentary teeth in an 'overbite’ 
arrangement. Lull (1944), for example, traces 
this evolution in Asian gavialids from the 
short-snouted G. hreviceps Pilgrim from the 
Miocene Bugti Hills of Baluchistan, which he 
interpreted as being structurally primitive. This 
character is of limited systematic use because 
trophic specialisation in longirostrine forms 
overprints it in many cases, but it is introduced 
in support of the distinction of the Australian 
broad-snouted genera and a Osteolaemus + 
Crocodylus group. An interbite is considered 
the derived condition, an interpretation also 
favoured by Molnar (1981). 

The derived conditions for five of the eleven 
character states listed above are interpreted 
here to have resulted from the loss of the 


particular feature. In cladistic methodology, 
the loss of a feature is generally considered to 
be of lesser systematic value becau.sc losses in 
different taxa may have occurred independ¬ 
ently: once the feature has gone, a common 
heritage cannot be readily demonstrated. The 
general conservatism of the Eusuchian skull, 
coupled with the frequency of evolutionary 
convergence in the morphology of the feeding 
apparatus (e.g. Langston 197.1) leave systema" 
tists with few alternative character states upon 
which to build systematic hypotheses. Within 
the limitations of the data used here, the ex¬ 
pression of character states I to 11 in Harpaco- 
champsa camfieldensis suggests that this taxon 
belongs with crocodylids (Table 2, Fig. 9). 
Becau,se the palatal region is not known, no 
firm conclusion can be drawn about its system¬ 
atic position within crocodylids. 

Character states 12 to 18 (Table 2) and other 
comparisons made in the description serve to 
demonstrate that H. camfieldensis is phenetically 
dissimilar to its broad-snouted Australian con¬ 
temporaries. convergent on Gavialis gaiif’ericus 
in some respects, and in terms of sutural rela¬ 
tionships. indistinguishable from extant 
Crocodylus species. 

(Jeneral Remarks. Densmore (1983) 
published results of the molecular systematics 
of extant species of the Order Crocodilia, 
corroborating many of the interpretations fa¬ 
voured by comparative morphologists, but 
departing from prevailing views by closely 
aligning the 'true' gavial, Gavialis ganget- 
icus. with the ‘false’ gavial, Tomistoma sch- 
legelii. Comparative morphologists (Romer 
1956; Kiilin 1955; Wermuth 1953) had previ¬ 
ously interpreted the systematic position of 
Tomistoma in differing ways, but were united 
in their views that it was not closely related to 
Gavialis, and that any similarity was due to 
convergence. 

Buffetaut (1985) reconciled morphological 
and molecular evidence for relationships with¬ 
in the Eusuchia by deriving gavialids from a 
tomistomid structural stage, and also pointed 
out that Densmore’s (1983) hypothesis of rela¬ 
tionship amongst living taxa is broadly con¬ 
cordant with stratigraphic evidence. Norell 
(1989) disagrees with this systematic interpre¬ 
tation. presenting a cladistic analysis of 12 
morphological character states that supports 
Dumeril's (1806) hypothesis that gavialids are 
the sister group of all other Eusuchians. and 
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CHARACTER SPECIES 



I. posterior, inirapierygoid 
position of internal nares 


2. loss of postorbilal spine 

3. reduced pro-otic exposure 

4. reduced basisphenoid exposure 

5. loss of posterior ectoptergyoid 
process along jugal 

6. quadratojugal-jugal suture enters 
posterior angle of infratemporal 
fenestra 

7. fourth dentary looth enters rostral pit 

8. enlarged fourth maxillary looth 

9. loss of quadralojugal spine 

It). loss of anterior palatine process 

1 1 interlocking dentition 

12. nasals enter narial aperture (sometimes 

below premaxillary overgrowth) 

1.3. proportional degree of elongation of 

premaxilla on palatal surface (1 = short. 

3 = long) 

14. supralcmporal fenestra "open” 

i.S. slit-like expression of foramen for 

orbito-lemporal artery 

16. premaxillary teeth largest in rostral 
scries, premaxilla proportionally 
expanded 

17. relative size of supralcmporal 
fenestra (l=small, very largc=3) 

18. robustness of jugal bounding infratemporal 
fenestra 


+ 

+ 

+ 

+ 
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4- 
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-I- -I- -I- 7 ? -I- -I- -f -I- -I- -I- -s 


4 - 


+ . 

-I- - - - ? -h 


-t- -I- -I- -I- 4- ? - - - - , - ? 


4- 


4- 4- 4- 4- 4-4-4- 


4- - 4-4-4-4- - 4-4-4-4-?.4- 


2 1 1 1 ? 1 1 3 1 1 I 2 2 1 

4- - - - ? ? .4- 

4- - - ? ? ? ? .4- 


4- - - - ? .4- 

3 11 1 ? ? 2 2 I 112 2 3 

1 3 3 3 ? ? .3 3 3 .3 .3 .3 3 1 


Table 2. Selected character states represented on the Harpacochampsa camfieldensis holotype compared with the 
condition in other Eusuchian laxa. Polarity of character states are discussed in the text. ‘4-’ denotes presence of a feature, 
denotes absence. Character states I to 11 are considered to have systematic value, and their description has been 
phrased so that their presence may be regarded as the derived condition. Character states 12 to 18 are considered to be 
functionally related and are not reliable .systematic indicators on the basis of current understanding. 
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Fig. 9. A hypothesis of relationship of selected Eusuchian taxa using character states listed in Table 2. This suite of 
character states resolves H. camfieldensis as a crocodylid, but cannot resolve its position within the group. 


that tomistids belong with crocodylids as the 
sister group to alligatorids. 

Tarsitano et al. (1989) and Frey et al. (1989) 
describe additional features distinguishing G. 
gangeticus from all other e.xtant Eusuchians, 
but the systematic significance of these char¬ 
acter states is not clear and, on the basis of 
current understanding, do not necessarily pre¬ 
clude the evolution of gavialids from a 
tomistomid structural stage. Nonetheless, these 
workers interpret G. gangeticus as an Eusuchian 
relict, remote from other Eusuchians. 

Fossil gavialids are .sometimes difficult to 
distinguish from fossil tomistomids. Hecht 
and Malone (1972) list character states by 
which these forms can be distinguished. The 
question of gavialid, tomistomid and crocody¬ 
lid relationship is of interest here because H. 
camfieldensis retains some features consid¬ 


ered diagnostic of gavialids. These include the 
morphology of the supratemporal fenestra and 
associated structures, specifically: the size of 
the supratemporal fenestra and its lack of 
partial ‘closure’ by expansion of the squamosal 
and parietal below the level of the skull deck; 
slit-like expre.ssion of the foramen for the 
tempero-orbital artery within the posterior wall 
of the supratemporal fenestra; and broad 
squamosal overlap of the quadrate in dorsal 
view (proportionally large skull table). Al¬ 
though the Camfield crocodile does not quite 
reach the extremes of expression for some of 
these characters as seen in G. gangeticus, these 
features are fully developed, correspond quite 
closely to some fossil gavialids, and cannot be 
interpreted as structural intermediates to other 
Eusuchians. Additionally, the new taxon par¬ 
allels G. gangeticus in the proportional en- 
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largement of the premaxillary teeth, a gracile, 
straight jugal, and robust postorbilal bar. Un¬ 
like Gavialis, the cranial bones are arranged as 
in Crocodylus. the skull is fully 'verticalised’ 
sensu Tarsitano et al. (1989). basioccipital 
tuberosities are absent, the postorbital bar lacks 
a spine, nasals enter the external nares, the 
orbits are almost certainly not everted, and the 
rostrum probably tapers smoothly, as shown in 
Figure 2, in the typical crocodylid fashion. It 
seems most likely that the morphology of the 
skull table, jugal, and supratemporal fenestra 
are part of a functional complex, perhaps asso¬ 
ciated with a proportionally enlarged 
premaxillary dentition. Apart from these fea¬ 
tures, the Camfield crocodile shares few others 
with Gavialis. 

Functional aspects of the skeleto-muscular 
system of crocodilians are described from a 
general perspective by Schumacher (1973) 
and Iordansky (1964, 1973), while Busbey 
(1989) presents a more detailed analysis of 
cranial-muscle function in Alligator 
mississippieiisis. Iordansky (1964, 1973) of¬ 
fered explanations of the relationship of the 
degree of development of cranial structures to 
trophic adaptation and muscle function in vari¬ 
ous extant Eusuchians: more recent refine¬ 
ments are reviewed in Busbey (1989). 

In the following review, we consider the 
mechanics of the skeleto-muscular system from 
the point of view of evolution towards extreme 
longirostry or towards brevirostry, using 
Schumacher (1973: figs 32 - 34) as a starting 
point. The model outlined here is necessarily 
simplistic. A recent di.scussion of factors influ¬ 
encing skeleto-muscular function, and ap¬ 
proaches to functional interpretations, may be 
found in Cans and de Vree (1987), and Cans 
(1988). 

As the skull becomes elongated, the jaws 
need only be rotated through a few degrees to 
achieve an effective gape at the level of the 
premaxillae. As a consequence, the pterygoid 
flange need only be short in order to serve its 
function in guiding the jaws during closure and 
opposing the medial traction component of the 
adductor complex (Schumacher 1973). The 
pterygoid muscle complex becomes increas¬ 
ingly ineffective because its line of action 
comes closer to paralleling the jaws, espe¬ 
cially as they approach complete closure. The 
M. adductor mandibularis externus profundus 
(= M. pseudotemporalis of Iordansky 1973: 


Busbey 1989), inserting dorsally largely within 
the supratemporal fossa and ventrally on the 
mandibular adductor tendon lamina 
intramandibularis (intramandibular tendon of 
Schumacher 1973). retains a very favourable 
perpendicular line of action to the jaws, and 
thus within the constraints of crocodilian skel- 
eto-rnuscular architecture, is likely to be se¬ 
lected for at the critical point at which the 
pterygoid complex can no longer effectively 
adduct the jaws. This point probably depends 
on three factors: the length of the load arm (i.e. 
the jaw), its mass, and potential within the 
skull architecture for development of the vari¬ 
ous muscle groups. Coirespondingly, the diductor 
complex must be enlarged to open the jaws: on 
land, with the lower jaw resting on the ground 
surface, crocodilians open their jaws by rais¬ 
ing the upper jaw. This posture precludes 
opening the jaws simply by relaxing the ad¬ 
ductor complex and allowing the lower jaw to 
sag under gravity, in the manner of most 
tetrapods, while in the water viscous drag also 
requires active diduction of the jaws. In Gavi¬ 
alis, these features can be correlated with 
small palatal fenestrae, large ‘open’ 
supratemporal fenestrae. and long retroarticular 
processes on the jaws. The degree of longirostry 
of the Camfield crocodile can only be inferred, 
but on the basis of its structural correspond¬ 
ence with G. gangeticiis, it may have reached 
a similar functional turning point at which 
enlarged adductor mandibularis externus pro¬ 
fundus muscles become advantageous. 

In contrast, brevirostrine crocodilians must 
rotate the jaws through a considerably greater 
arc to achieve an effective gape, need a much 
longer pterygoid flange, and the line of action 
of the pterygoid muscle complex remains ef¬ 
fective throughout the range of closure. The 
M. adductor mandibularis externus profundus 
contribute little to the power of the jaws. 

The general inverse correlation in the size of 
the supratemporal and palatal fenestrae, and 
the corresponding size of the muscle masses 
occupied by them, was noted long ago (eg 
Gadow 1901). The proportionally largest 
supratemporal fenestrae are found in the ex¬ 
tremely long-snouted, extinct teleosaurs and 
metriorhynchids. Busbey (1989) suggests that 
in these forms the M. adductor mandibularis 
externus profundus contributed as much as 
50% of the adductor muscle mass. At the other 
extreme, the supratemporal fenestrae may be 
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closed over, as in some individuals of the 
brevirostrine genera Osteolaemus and Pale- 
osuchus. Busbey (1989:122) suggests that in 
the crocodilian skull, only the M. adductor 
mandibularis externus profundus and anterior 
pterygoid muscle are in physical positions 
amenable to enlargement or reduction in size, 
and that their relative contribution to the ad¬ 
ductor complex is selected for to maintain 
optimum adductor moment throughout the range 
of jaw-gape. 

Within this model there is great scope for 
variation in the expression of muscle develop¬ 
ment and skeletal correlates, depending on 
skull conformation (e.g. length, depth, breadth) 
and the degree of robustness or gracility, but 
the range of possibilities for crocodilians is 
finite, and functional convergences are com¬ 
mon (Langston 1973). As outlined above, the 
degree of longirostry alone need not dictate the 
relative development of cranial .structures and 
associated muscles. Thus, some of the differ¬ 
ences between tomistomids and gavialids (Hecht 
and Malone 1972) may be functionally-related 
and may not preclude close relationship. 

Tarsitano et al. (1989) point out that cranial 
‘verticalisation’ in crocodilians is related to 
the development of the pterygoid flange, and 
observe that the ‘unverticalised’ condition of 
Gavialis resembles the condition in post¬ 
hatchling Alligator. Because Mesozoic Mes- 
osuchian teleosaurs, most other Mesozoic rep¬ 
tile groups, and at least some post-hatchling 
extant crocodilians also have an unverticalised 
cranium, these workers have interpreted the 
condition to be primitive in the gavial. and 
implied that verticali.sation is a synapomorphy 
of all other Eusuchians. Because convergences 
within crocodilians are common, and diagnos¬ 
tic features of taxa are often trophically dedi¬ 
cated. it seems useful to consider function 
before interpreting the systematic significance 
of the expression of a particular character 
state. Because a gavial can operate effectively 
with a short pterygoid tlange, a suitable pre¬ 
adaptation may have been selected for in fa¬ 
vour of a structural reversal, and evolve inde¬ 
pendently in Mesosuchian and Eusuchian lin¬ 
eages. Similarly, basioccipital tuberosities are 
almost certainly functionally-related (eg 
Langston 1973) and their presence may be 
associated with the derived selection of a 
paedomorphic, unverticalised neurocranium. 
The possibility that the gavial is paedomorphic 


has been considered by Iordansky (1973). 
Buffetaut (1985) and Norell (1989). and this 
factor is critical to the correct interpretation of 
the polarity of the character complex associ¬ 
ated with neurocranial verticali.sation. Func¬ 
tional considerations lead us to the conclusion 
that H. camfieldensis is convergent on Gavialis. 
and also suggest that gavialids, though highly 
distinctive, may not be so remote systemati¬ 
cally from tomistomids and crocodylids. 

Tarsitano et al. (1989:843) suggest that To- 
mistoma is 'merely another member of the 
genus Crococlyliis within the Eusuchia’. We 
agree that Tomistoma may be a crocodylid, but 
such a taxonomic revision seems premature. 
Our interpretation of extinct Australian genera 
suggests that crocodylids may be paraphyletic 
(but not polyphyletic). and Zangerl's (1944) 
inference that Bracliyiiranochampsa may be 
close to Tomistoma wairants further examina¬ 
tion. 

Palaeozoogeography and Palaeobiology. 
The broad-snouted extinct Australian genera 
are possibly members of a natural group of 
relatively archaic crocodylids that retain an 
overbite dentition, perhaps closely related to 
the Eocene Bachyuranochampsa eversolei from 
North America (Willis et al. 1990). The fossil 
evidence suggests that an Australian radiation 
persisted in the form of Qiiinkana and perhaps 
Pallimiiarcliiis into the Australian Pleistocene 
(Molnar 1981. 1982a). long after similar 
crocodilians evidently became extinct in North 
America. In Willis et al. (1990) we suggest 
that their persistence in Australia resulted'tVom 
geographic isolation following the final break¬ 
up of Gondwana. All these taxa have been 
recovered from freshwater sediments, and their 
capacity for marine dispersal is not known. 

The extant estuarine crocodile. Crocodvliis 
porosus. is the earliest Australian representa¬ 
tive of Crocodyliis. and first appears in Plio¬ 
cene sediments (Molnar 1979). Palaeontologi¬ 
cal and molecular evidence indicates a rela¬ 
tively recent geological history for Crocodyliis 
(e.g. Densmore 1983), though the genus has 
been used by palaeontologists as a 'waste 
basket' into which many problematic and poorly 
represented forms have been placed (Taplin 
and Grigg 1989) extending back into the 
Mesozoic. The capacity ol Crocodyliis for a 
geologically-recent circumtropical marine dis¬ 
persal is probably related to an ability to main¬ 
tain osmotic balance in the marine realm by 
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excreting salt from sub-lingual glands (Taplin 
and Grigg 1989). Crocodyliis probably entered 
Australia from the north as the Australian 
crustal plate approached Asia during the Neogene 
(Audley-Charles 1981). 

At present, the only basis for the hypothesis 
that Brachyuranochampsa and some Austra¬ 
lian fossil genera comprise a natural group of 
crocodylids is the morphology of the anterior 
palatine process. This critical portion of the 
anatomy of Harpacochanipsa camfieldensis is 
not yet known, and it is possible that H. camfield¬ 
ensis is a member of this Australian radiation, 
though a phenetic comparison of the available 
material does not compel one to such a conclu¬ 
sion. On the other hand, positive evidence 
available in the form of close structural concor¬ 
dance with Crocodyhis, and the lack of dis¬ 
crete features aligning H. camfieldensis closely 
with other Eusuchians, raises the possibility 
that the new taxon is a congener of C;ww/y/H5. 
In this scenario, H. camfieldensis is envisaged 
as originating in Asia, crossing relatively short 
stretches of open ocean and insinuating itself 
as a specialist piscivore. It would thus become 
the earliest representative of 'Crocodyhis' in 
Australia. 

A cranial table, anterior dentary fragment 
and premaxilla from the Alcoota Local Fauna 
(late Miocene or early Pliocene) of central 
Australia was referred to Crocodyhis by 
Woodburne (1967;Plate 7). The Alcoota croco¬ 
dile (assuming the fragments represent a sin¬ 
gle taxon) appears to be a pseudoheterodont, 
broad-snouted form, with small supratemporal 
fenestrae, short dentary symphysis, small first 
dentary tooth, and closely spaced premaxil¬ 
lary teeth which closed outside the dentary 
teeth in an ‘overbite' configuration. In gen¬ 
eral, it resembles extinct Australian broad¬ 
snouted forms and probably does not belong 
with Crocodyhis. 

Observations of living crocodiles of differ¬ 
ent species with an overlapping range indicate 
that juvenile and sub-adult crocodiles are of¬ 
ten in direct competition, feeding on a wide 
range of animals, including invertebrates, 
amphibians and small reptiles, birds and mam¬ 
mals. Individuals of a species may not occupy 
the specialised ecological niche for which they 
are adapted until they reach maturity. Morpho¬ 
logical. taphonomic and sedimentological evi¬ 
dence suggest that H. camfieldensis and the 
other crocodile of the Bullock Creek Local 


Fauna, Bam darrowi, played complimentary 
ecological roles as adults. 

Based on the skull dimensions of the holotype, 
and by comparison with living crocodiles, H. 
camfieldensis probably grew up to a length of 
four metres. The holotype was recovered from 
a massive calcilutite which contains an abun¬ 
dance offish remains, including lungfish. This 
lithology rarely contains rich concentrations 
of fossils such as those found nearby in coarse, 
stream-channel deposits where terrestrial ele¬ 
ments of the Bullock Creek Local Fauna are 
concentrated. The teleost fish so far recovered 
are small, but the lungfish probably grew to a 
length of up to 80 cm (A. Kemp, pers. comm.). 
Chelid turtles are also present. The texture of 
the sediment suggests a relatively quiet 
depositional environment; perhaps a billabong 
of a river system. Thus //. camfieldensis may 
have occupied deeper, sluggish pools, feeding 
principally on fish and possibly turtles; its 
somewhat stout build and powerful anterior 
dentition suggests it was capable of dealing 
with other prey up to medium-sized mammals, 
but perhaps unlike Barn, it may have had to 
drag such prey into deeper water to weaken it 
by drowning and deny it purchase in its strug¬ 
gles. 

In contrast. Barn darrowi is a very powerful, 
broad-snouted crocodylid which grew to a 
length of five metres or more. It is common in 
the coarser stream-channel deposits. Bam may 
have ambushed its prey, including large mam¬ 
mals, near the banks of shallow streams and 
dispatched them by shock-induced trauma from 
its powerful bite (Willis et al. 1990). 

CONCLUSIONS 

1. Harpacochanipsa camfieldensis is func¬ 
tionally convergent on Gavialis i>angeticiis, 
but close systematic relationship is not indi¬ 
cated. 

2. The new taxon retains morphological 
features considered by Hecht and Malone (1972) 
to be diagnostic of gavialids, but unlike Gavialis 
I’ani’eliciis, the neurocrani um of H. camfieldensis 
is fully “verticalised’ sensn Tarsitano et ah 
( 1989). Functional considerations suggest some 
of these features arc trophically dedicated and 
perhaps not clear indicators of phylogeny. 
Juvenile Eusuchian features, representing ad¬ 
vantageous pre-adaptations for longirostry, may 
have been selected for in the gavial, and it is 
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possible that the gavial, though highly distinc¬ 
tive, may not be systematically remote from 
crocodylids and tomistomids. 

3. The character states by which H. camfield- 
ensis may be compared with extant Eusuchians 
and extinct Australian genera (Table 2) can¬ 
not adequately resolve Eusuchian relation¬ 
ships at higher taxonomic levels, but are suffi¬ 
cient to demonstrate that the new fossil is a 
crocodylid. 

4. The palatal region of the H. camfieldensis 
is not known, and the question of whether it is 
systematically linked with extinct broad-snouted 
Australian crocodylids, or is more closely re¬ 
lated to Crocodylus. cannot yet be answered. 
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TWO NEW SPECIES OF RENOCILA FROM OFF THE TROPICAL 
AUSTRALIAN COASTS (ISOPODA: CYMOTHOIDAE), 
CRUSTACEAN PARASITES OF MARINE FISHES. 


NIEL L. BRUCE 
Queensland Museum 

PO Box 300, South Brisbane, QLD 4101, Australia. 


ABSTRACT 

Two new species of Renocila are described: Renocila quadrata sp. nov. from the 
Chesterfield Archipelago, Coral Sea and Renocila curtipinnata sp. nov. from Ashmore 
Reef, Timor Sea, north-western Australia. Renocila quadrata occurs on the fish hosts 
Chaetodon kleini, Zanclus canescens and Zehrasoma veliferunr, R. ciirlipinnala is 
recorded from Scorpaenodes kelloggi. A Nerocila sp. is also recorded along with 
further distributional records of Anilocrinae from the Northern Teiritory and Gulf of 
Carpentaria. 

Keywords: Isopoda, Cymothoidae, Taxonomy, Indo-Pacific, new species. 


INTRODUCTION 


The genus Renocila has received substantial 
recent attention, the Caribbean species being 
documented by Williams and Williams (1980), 
and species from the Indo-Pacific being docu¬ 
mented by Bruce (1987b), Bruce and Harrison- 
Nelson (1988) and Williams and Williams 
(1987). 

Bruce (1987a) recorded three species from 
Australian waters. The two species described 
here are from localities remote from the Austral¬ 
ian mainland, and are known from a limited 
number of localities. Both species were col¬ 
lected from coral reefs. Additional material of 
the family Anilocrinae, from the Northern 
Territory and Gulf of Carpentaria is also re¬ 
corded. 

Host names were confirmed and brought up to 
date by Mr R. McKay and Mr J. Johnson of the 
Queensland Museum fish section, and therefore 
may not correspond to the name recorded on the 
specimen labels. 

Abbreviations used in the text: QM, Queens¬ 
land Museum, Brisbane; NTM, Northern Terri¬ 
tory Museum, Darwin. 


SYSTEMATICS 
Genus Renocila Miers 

Renocila Miers, 1880: 464; Bruce 1987b: 167 
(synonymy). 

Remarks. Bruce (1987b) offered a revised 
diagnosis of the genus. The two species de¬ 
scribed here differ slightly from the revised 
diagnosis. While both new species are very 
different from each other, the adult females of 
both species lack folds on the endopod of pleopod 
5 with only the male of R. curtipinnata having a 
small fold present. This character, an important 
and diagnostic character for the Anilocrinae, is 
weakly expressed in Renocila, and can appar¬ 
ently be lost altogether. The anterior part of the 
cephalon, the ro.strum, is usually folded back in 
Renocila but Renocila quadrata has a short 
triangular rostral point folding posteriorly be¬ 
tween the antennule bases, the only species in 
which such a point is fonned. This fold is not 
comparable to the prominent and narrow back¬ 
ward fold present in Anilocra. Renocila 
curtipinnata entirely lacks a rostral fold. 

Another character considered diagnostic of 
the genus, is the posterolateral margins of 
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Fig. 1. Renocila quadrata sp. nov. A-C,E holotype, D, female 24.0m. remainder female 21.0mm. A, dorsal view; B, lateral 
view; C, frons; D, frons; E, cephalon, peronite 1, dorsal view; F, antennule; G. antenna; H, maxilliped; I, maxilliped palp article 
3: .1, maxillule apex; K. maxilla; L. mandible. Scale line represents 5.0mm. 
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Kig.2. Renocila qiiajrala sp.no\. All figs of female paratype 21.0mm. A-I), pcrcopods 1,2,6,7 respectively; E-H,pleopods 
1-3,5 respectively; I. uropod. 


pereonites 6 and 7 being posteriorly produced. 
This character is weakly expressed in R. 
airtipimita although it is still present. The 
posterolateral margins of all Renocila show some 
bilateral compression (i.e. they are flattened) 
and are never bluntly rounded as in Anilocra. 

These two species again demonstrate the dif¬ 
ficulty in providing restrictive diagnoses to 
cymothoid genera. 


Renocila quadrata sp. nov. 

(Figs 1-3) 

Type material. HOLOTYPE - Female 
(22.0mm, ovig.). Long Island, Chesterfield Reefs, 
I9°52.3’S, I.58°I9.2’E, 20 August 1988,eastern 


side of lagoon, 7m depth, coll. P. Doherty (QM 
W17077). PARATYPES - 3 females (21.0mm 
ovig, 24.0, 19.0mm non-ovig, male (11.0mm), 
same data as holotype (QM W17076, 19.0mm 
female NTM CR008094). 

Host.s. Specimens were directly collected from 
hosts after being collected by microspear. No 
record was kept of position on the host nor of 
which isopods came off which hosts. Nonethe¬ 
less the host identifications are not in doubt as the 
specimens were individually collected. Hosts 
are: Zehrosoma veliferum (Bloch), Zanclus 
canescens (L.) (Acanthuridae) (the name Z. 
cornutus (L.) has been widely used, but Z. 
canescens has page priority (Heemstra and Smith 
1986)); Chaetodon kleinii Bloch 
(Chaetodontidae); identified by P. Doherty. 
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Description. Female. Body about 1.5 
times as long as wide; widest at pereonite 5. 
Cephalon not anteriorly narrow, anterior 
margin quadrate in dorsal view; antero- 
ventral margin with short acute point. Eyes 
occupying about 0.2 width of cephalon. 
Pereonites 1-4 with posterolateral angles 


weakly produced, 5-7 with posterolateral 
angles posteriorly produced and laterally 
flexed. Coxae of pereonites 2 and 3 extend¬ 
ing to posterior of segment; coxae 2-4 longer 
than wide. Pereonite 7 posterolateral mar¬ 
gins extending to about posterior of pleonite 
5. Pleonites2-5 with lateral margins acute. 



Fig. 3. RenocUa quaJrata sp. nov. All figs of male paratype 11 .Omm. A, dorsal view; B, cephalon. pereonite 4 in dorsal view; 
C, antenna; I), mandible palp; E. maxilliped; F, mandible apex; G, maxilla apex; H. penes, I, pereopod 1, ,1, pereopod 7; K- 
N. pleopods 1-3,5 respectively. Scale line represents 4.0mm. 
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Antennule distinctly longer than antenna, not 
expanded or flattened; with 7 articles; articles 1- 
3 larger than 4-7, article 4 shorter than 3 or 5. 
Antenna composed of 3 articles. 

Mandible palp article 3 broad, terminally trun¬ 
cate, without setae. Maxillule with 4 weakly 
curved spines. Maxilla with 2 .spines each on 
medial and lateral lobe. Maxilliped terminal 
article with 3 short weakly recurved spines. 

Percopod 1 ischium with posterior margin 
formed into carinate lobe; dactyl us about as long 
as combined lengths of carpus and propodus, 
without nodules. Pereopods 2 and 3 similar to 1, 
Carina on ischium more strongly developed on 
pereopod 2. Pereopods 4-7 without carina; 
pereopod 7 not much longer than percopod 6. 

Pleopods all laminar, all without folds; 
endopods of pleopods 2-5 with simple (i.e. un¬ 
folded) proximomedial lobe. Pleopods 1 and 2 
with endopod two-thirds as wide as, and about 
three-quarters as long as exopod. Uropods ex¬ 
tending beyond posterior margin of pleotelson; 
endopod slightly .shorter than peduncle and about 
0.6 length of exopod; apices of both rami nar¬ 
rowly rounded. 

Male. Body about 1.6 times as long as wide; 
posterolateral margin of pcrconites 5-7 produced, 
more acute than in female. Mandible palp article 
3 more slender than the female, with 2 apical 
setae. Pereopods without carina on ischium; 
pereopod 7 with small spines on posterior margin 
of merus, carpus and propodus. Pleopods with 
both rami subequal in length; pleopod 2 with 
appendix masculina as long as endopod. Paired 
penes on stemite 7. 

Colour. In alcohol dark brown, appearing 
almost black; life colour not recorded. 

Size. Females 19.0-24.0mm, male, 11.0mm. 

Remarks. This large species is easily sepa¬ 
rated from all other species by the quadrate head 
shape, cephalon not being anteriorly narrowed, 
having a small triangular rostral point, and a 
prominent curved carina on the ischium of 
pereopods 1-3. 

Renocila ovata Miers (see Bruce, 1987b) is 
similar, but has a narrower cephalon and has the 
antennule flattened and expanded. 

Renocila curtipinnata sp. nov. 

(Figs 4-6) 

Type Material. HOLOTYPE.- Female 
(10.5mm, ovig). Ashmore Reef, Timor Sea, 
12°14.4’S, I22°58.9’E 22 Jul 1986, depth 10- 
12m, with mixed crinoids, H.L. Stn. 86-46, coll. 


L. Vail (NTM Cr007907). PARATYPES.- Fe¬ 
male (10mm, non-ovig), Timor Sea, 12°58’S, 
132°10.0’E, 18 October 1981. depth 27m, no 
host data. coll. H. Larson (NTM Cr000738). 2 
females (8.0mm ovig, 8.8mm non-ovig), 
Ashmore Reef, Timor Sea, 12®14.40’S, 
122°59.02'E, 28 July 1986, depth 7-9m, from 
Scorpaenodes kelloggi, coll. H.K. Larson (NTM 
Cr004469). Female (8.7mm, ovig), male 
(5.0mm), Ashmore Reef, 12°I4'S, I22°59’E, 13 
September 1987, 3-6m, rotenonc, coll. H.K. 
Larson (NTM 006679). Female (7.5mm), male 
(3.5mm), Ashmore Reef, I2°l I’S, 122°59’E, 24 
September 1987, 19-20m, rotenone, coll. B.C. 
Russell and H.K. Larson (NTM Cr006678). 

Hosts. Most specimens were collected at 
rotenone stations and had already detached from 
their host. Theonly recordisthatofScor/fac/wr/ex 
kelloggii (Jenkins), identified by the Northern 
Territory Museum fish section. 

Description. Female. Body about 1.8-2.0 
times as long as wide; widest at pereonite 5. 
Cephalon narrowed in front of eyes, anterior 
margin smoothly rounded; ventral margin not 
posteriorly produced. Eyes conspicuous, occu¬ 
pying about 0.28 width of cephalon. Pereonites 
1-4 with posterolateral angles not produced; 5-7 
with posterolateral angles flattened, weakly pro¬ 
duced. Coxae of pereonites 2 and 3 extending 
just posterior to pereonite, coxae 4-7 about twice 
as long as wide. Posterolateral margins of 
pereonite 7 extending to posterior of pleonite 1. 
Pleonites becoming progressively narrower to¬ 
wards posterior; medial portion of pleonite 5 
posteriorly produced; lateral margins of pleonites 
1-5 acute. 

Antennule distinctly larger than antenna, not 
expanded or fiattened; with 8 articles; articles 1- 

3 longer than 5-8, article 4 shorter than 3 or 5. 
Antenna very short, composed of 5 articles, 
article 5 about 3 times longer than wide. 

Mandible palp article 3 broad, not apically 
narrowed, with 4 terminal setae. Maxilla pre- 
.senting trilobed appearance, with single spine 
each on medial and lateral lobe. Maxillule with 

4 curved terminal .spines. Maxilliped terminal 
article with 2 terminal .spines. 

Pereopod without carinae or processes, dactyls 
without nodules. Pereopod 1 dactylus about 1.3 
times as long as propodus; pereopod 2 larger than 
pereopod 1, dactylus about 2.2 times as long as 
propodus; pereopod 3 similar to pereopod 2. 
Pereopods 5-7 short, but more slender than 1-3; 
pereopod 6 with single spine on carpus posterior 
margin, 3 spines on palm of propodus, proximal 
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2 being minute; pereopod 7 with 1 spine at 
posterodistal angle of menus, 3 spines at postero- 
distal angle of carpus and 4 spines on propodus 
palm, a fifth spine at distal extremity of propodus. 


Pleopods all lamellar, all without folding on 
endopods. Pleopod 2 with short appendix 
masculina. Proximomedial lobe present on 
endopods of pleopods 3-5 also without folding. 



Fig. 4. Renocila curtipinnata sp. nov. A,C-E, holotype; remainder female 8.0mm (NTM Cr 4469) except where indicated. A, 
dorsal view; B, dorsal view, female 8.8mm (NTM Cr4469); C, ccphalon, pereonite 1, dorsal view; D, frons; E, lateral view; 
F, antenna; (J, antennule; H. maxillule apex; I. mandible; .1, maxilla; K. maxilliped; L. maxilliped palp article 3. Scale lines 
represent 3.0mm. 
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Uropod with endopod subequal in length to 
peduncle and about 0.6 times as long as exopod; 
apices bluntly rounded. 

Male. Body 2.5 times as long as wide. Mouth- 
parts not examined. Other appendanges gener¬ 
ally similar to those of female but exopod of 
uropod more than twice (2.2 as measured) as 
long as endopod; pleopod 5 endopod with single 
small fold. 

Colour. All specimens yellow in alcohol; 
posterior margins of all pereonites and pleonites 
4, 5 and pleotelson with dark brown band; ante¬ 


rior margins of cephalon and pereonite 1 and 
lateral margins of uropods also with dark band. 

Size. Ovigerous females 8.0-10.5mm, non- 
ovigerous females 8.8-5.0. 

Remarks. This species closely resembles a 
.small undescribed species, known only from 
Motupore Is., Papua New Guinea (Williams and 
Williams, pers. comm.). The two species are 
readily separated, R. curtipinnata having a 
shorter uropodal exopod, both uropod rami 
being bluntly rounded (acute exopod apex in 
R. loriae) and the posterior margins of pleo- 



Fig. 5. Renocila curtipinnata .sp. nov. All figs of female paratype 8.0mm (NTM Cr4469). A-D, pereopods 1,2,6,7 respectively; 
E-I, pleopods 1-5 re,spectively; J, uropod. 
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Fig. 6. Renncila curtipinnata sp. nov. All figs of male paratype 5.0mm (NTM Cr 6679). A, dorsal view; B, antcnnule; C, 
antenna; D. penes; E, pereopod I; F, pereopod 7; (M, pleopods 1,2 and 5, respectively; J, uropod. Scale line represents 1.0mm. 


nites 3-5 being without an acute dorsomedial 
process. 

Distribution. Ashmore Reef, Timor Sea, 
W.A., to Arafura Sea, northeast of Darwin, N.T. 

Etymology. The epithet is derived from the 
combination of the Latin words curtus (short) 
and pinnus (fin), attaching to the short projec¬ 
tions of pereonites 6 and 7. 

Nerocila sp. 

(Fig. 7) 

Material. Female (approx. 18mm, non-ovig), 
Arafura Sea, 10°18’S, 134°12’E, 19 April 1987, 
64m depth, coll. W. Houston (NTM Cr005323). 


Remarks. This single specimen, unfortu¬ 
nately damaged, lacking host data and also dis¬ 
playing bilateral assymetry of appendages, can¬ 
not be assigned to any of the species recorded 
from Australia by Bruce (1987c). It shows some 
similarity to Neroc ila sp. figured by Bruce (1987c) 
but has longer and more slender uropods. It is 
al so superfici al ly si mi lar to Nerocila phaiopleura 
Bleeker but has a wider body, distinct 
posterolateral points on pereonites 5-7. and a 
longer pleonite I. The pereopods of this species 
are of the form shown by the Emphylia group of 
species (Bruce 1987c), and this character at once 
separates it from most other Nerocila. The 
antennules however do not conform to the diag- 
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Fig. 7. Nerocila sp.. A, dorsal view; B, frons; C. pcreopod 6; I), pereopod 7. Scale line represents 4.0mm. 


nosis for the Emphylia group, emphasing the 
vagueness of this subgroup of species within 
Nerocila. 

This species is included here to draw attention 
to the presence of another undescribed Nerocila 
from Australia, and to avoid its confusion with N. 
phaiopleura and Nerocila sp. of Bruce (1987c). 

NEW LOCALITY RECORDS 
Anilocra caudata Bovallius 

Anilocra caudata - Bruce 1987a: 97, figs 7, 8. 

Material. Female (25.0mm, ovig), north of 
Danger Point, Port Essington, Cobourg Penin¬ 
sula, N.T., ll°0rs, 132°2rE 4 March 1984, 
17m, coll. N.T. Fisheries (NTM Cr002718). 

Anilocra dimidiata Bleeker 

Anilocra dimidiata - Bruce 1987a: 99, figs 9- 
II; Bruce and Harrison-Nelson 1988: 588. 


Material. Female (17.0mm, ovig). Fog Bay, 
N.T., 12°42’S, 130°11’E, 22 April 1987, depth 
17-19m, coll. H.L. Larson (NTM Cr006041). 

Nerocila lomatia Bruce 

Nerocila lomatia Bruce 1987c: 371, Figs 10, 
11 . 

Material. Female (16.0mm, ovig). Fog Bay, 
north of Bowra Shoals, N.T., 12°42’S, 130°11’E, 
21 April 1987. from gills of a sardine, 20-21m, 
coll. H.K. Larson (NTM Cr006045). 

Nerocila monodi Hale 

Nerocila monodi - Bruce 1987c: 385, figs 20- 
22; Bruce and Harrison-Nelson 1988; 59, fig. 61. 

Material. 2 females (20.0, 22.0mm, non- 
ovig), north of Cape Wessel, N.T., 10°15'S, 
136°40’E, 50m depth, on Upeneus hensasi, coll. 
N.T. Fisheries (NTM Cr004052). Female 
(22.0mm, ovig), off Cape Wessel, N.T., 
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10°09.0’S, 136°45.5'E. 6 February 1986,53.5m 
depth, coll. J. Baxter (NTM Cr003650). Female 
(17.0mm, non-ovig), Arafura Sea. 09°56’S. 
136°55'E. 29 March 1987, 51m depth (NTM 
CrOO 5118). 

Reniark.s. The host record of Upeneus hcnsasi 
(Temminck and Schlegel) is the first record of 
this family (Mullidae) acting as host to A. monadi. 
All specimens confomi to the variation noted by 
Bruce (1987c) for Northern Territory specimens. 

Norileca indica (Milne Edwards) 

Norileca indica - Bruce 1990: 291, figs 28.29. 

Material. Male (15.5mm), 10°22’S. 
136°3rE, 9 November 1986.60m depth coll. W. 
Houston (NTM Cr0004446). Male (15.5mm), 
Arafura Sea, IO°2rS. 134°23’E. 11 June 1987, 
59m depth. Taiwanese pair trawler‘'B YBE No.2” 
(NTM Cr005886). Female (21 .Ornm. non-ovig). 
I0°08.5'S, I36°45.5'E. 17 March 1985,5l-57m 
depth, coll. W. Houston (NTM Cr003263). Fe¬ 
male (27.0mm. ovig). Arafura Sea, 10°20'S, 
134°29’E, II June 1987. Taiwanese trawler 
“BYBE No.l”, 59m depth, N.T. Fisheries Ob¬ 
servers (NTM Crf)05889). 6 females (ovig. 32.0. 
25.0, non-ovig. 29.0. 26.0. 24.0. 24.0mm), 2 
males (15.0. 13.5mm), Gulf ol Carpentaria. 

1 1°32.3’S, 140°42.9'E. 4 December 1990, gills 
of AI epes apercna (det. J. Johnson), depth not 
recorded, hosts coll. J. Johnson and S. Cook on 
R.V. Soiilhern Sun eyor (QM W17078). 

Colour. Queensland Museum specimens were 
frozen when examined, and their colour should 
be close to that of live specimens: dorsally rich 
chesnut. paling to anterior of each pereonite; 
ventrally white: lateral margins of pereonites. 
pleonites and telson with white band. 

Remarks. This species is common off the 
Northern Territory coast, but very few speci¬ 
mens have been collected with host data. The 
specimens from the Gulf of Carpentaria consti¬ 
tute a new host record, and apart Irom one record 
from Herklotichthys sp., all hosts are carangids. 
The host was identified as Alepes apercna of 
Grant (1987). 
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CAMBRIAN FAUNA OF THE TOP SPRINGS LIMESTONE, 
GEORGINA BASIN. 


PETER D. KRUSE 

Northern Territory Geological Survey, 
PO Box 2901, Darwin NT 0801, Australia. 


ABSTRACT 

The Top Springs Limestone, a carbonate unit of the northern Georgina Basin, Northern 
Territory, Australia, has previously yielded only the trilobite Redlichia. indicating an 
Ordian (early Middle Cambrian) age for at least part of the formation. New collections 
of trilobites. brachiopods. hyoliths, molluscs and .sponges - fifteen species in ail - are 
described here, leading to the po.ssibility that upper parts of the formation may have been 
deposited during the succeeding early Templetonian stage. The fauna has a clear affinity 
with that in the Tindall Limestone of the Daly Basin, and toa lesserextent with the Panton 
Formation fauna of the Ord Basin. The new helcionellid molluscan genus Kutanjia 
ngalhalct and new species Igorella ditrara are also described. 

Keywords: Cambrian, Northern Territory, Georgina Basin, Trilobita, Brachiopoda, 
Hyolitha, Mollusca, Porifera. 


INTRODUCTION 

The Top Spring.s Lime.stone is a flat-lying 
Cambrian carbonate unit in the notlheastem North¬ 
ern Territory, occupyitig portions of the Bauhinia 
Downs and Wallhallow 1:250 000 map sheet 
areas (Smith 1964; Plumb and Rhodes 1964). In 
outcrop it generally rests w'ith probable 
di.sconformity on the Bukalara Sandstone (Dunn 
1963), which I'tcars the vertical dwelling burrow 
Skolithos throughout and is thus regarded as Early 
Cambrian in age. These two units together repre¬ 
sent the northernmost extension of the Georgina 
Basin: connections with the remainder of the 
basin are ob.scured by Cretaceous cover (Fig. I). 

Where the Bukalara Sandstone is absent, the 
Top Springs Limestone mantles Middle 
Proterozoic rocks of the McArthur Basin. To the 
south it is unconfonnably overlain by Cretaceous 
deposits. Cored drillholes DD83SC-I and 
DD86SC-2 (CoHiver 1984), in the Wallhallow 
sheet area, commenced in Cretaceous rocks and 
intersected a minimum of 80 m and 92 m of Top 
Springs Limestone respectively before entering 
vesicular basalt (Antrim Plateau Volcanics equiva¬ 
lent) beneath. These drillholes represent the maxi¬ 
mum known stratigraphic thickness of the unit. 

Opik (in Randal and Nichols 1963. Appendix 
I) reported a species of Redlichia close to R. 


forresti from the vicinity of Top Spring home¬ 
stead, prompting an Ordian (early Middle 
Cambrian) age assignment for the Top Springs 
Limestone. 

Recent regional mapping of the Bauhinia Downs 
sheet area by the Northern Territory Geological 
Survey (Pietsch et al. 1991) was accompanied by 
palaeontological sampling of the Top Springs 
Limestone throughout its outcrop area and in 
drillhole DD83SC-1 (Fig. 2). As a result, in 
addition to the Redlichia, a suite of inarticulate 
and articulate brachiopods, hyoliths, molluscs, 
sponges, sponge spicules, chancelloriides, 
echinodenn ossicles and problematic tubes has 
been collected. The trilobites, brachiopods, 
hyoliths, molluscs and sponges are described 
here, and together demonstrate a clear affinity 
with the undoubtedly coeval fauna of the Tindall 
Limestone in the Daly Basin (Kruse 1990). 
Redlichia forresti and Gtidugiiwan hardmani are 
also shared with Ihe Panton Formation in the Ord 
Basin (Table 1). 

Although Redlichia, characteristic of the Ordian 
stage in northern Australia, is the only trilobite 
pre.sently known from the Top Springs Lime¬ 
stone, other elements of the fauna such as 
Microniitra nerranuhawn and Diraphora sp. sug¬ 
gest a slightly younger age. as in the Daly Basin 
their stratigraphic range is restricted to the upper. 
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early Templetonian interval of the Tindall Lime¬ 
stone. However, M. nerranuhawu has since been 
reported from the Coonigan Formation of western 
New South Wales (Roberts and Jell 1990), where 
it co-occurs with Redlichia and is therefore Ordian. 
The Top Springs Limestone is a part of the 
unconformity-bounded Ordian-early Temple¬ 
tonian sediment package recognised elsewhere in 
the Georgina basin by Shergold et al. (1988). 

The Top Springs Limestone was introduced by 
Plumb and Rhodes (1963, 1964) and defined by 
Kruse (in Pietsch et al. 1991). Grey, partially 
dolomitised mottled and onkoid limestone are 
prominent in outcrop, with minor grey bioclastic 
limestone (in places as silicified hyolith-brachiopod 


coquinas), brecciated limestone, pink to pale brown 
cryptomicrobial laminite and rare grey fenestral 
limestone. Patchy or fabric-selective brown 
silicification is common at surface; preferentially 
silicified components include individual 
cryptomicrobial laminations, onkoids and bioclasts. 

Contrary to the original drill log interpretation 
(Colliver 1984: 7), palaeontological sampling has 
established that the entire cored supra-basall in¬ 
terval in drillholes DD83SC-I and DD86SC-2 is 
Top Springs Lime.stone. The cryptomicrobial 
laminites constitute the basal 3-9 m of the forma¬ 
tion: these are locally exposed around Rocky and 
Black Springs Creeks and in the bed of the 
McArthur River in the northern Wallhallow sheet 
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Undifferentiated Cretaceous and 
overlying Cainozoic 

Top Springs Limestone 
Precambrian and Lower Cambrian 


136'OOE 

• 190988 Fossil locality with AMG coordinates 

A DD83SC1 Cored drillhole 

m Kiana Homestead 

CLYDE 1: too 000 map sheet 


Fig. 2. Geological map of the Top Springs Limestone showing fossil localities. The Bauhinia Downs and Wallhallow 1:250 
000 sheet areas are respectively north and south of 17°00’S. 


area (Fig. 3A). They range from selectively 
dolomitised millimetre-scale sedimentary lami¬ 
nations through to more finely crcnulated laminites 
wherein micrite or microspar cryptomicrobial 
laminations alternate with more thrombolitic 
cryptomicrobial intervals. 

The,seunfossiliferouscryptomicrobial laminites 
are immediately succeeded by cryptomicrobial 
boundstone or packstone (Fig. 3B), in turn sue- 

Tabic I. List of Top Springs Limestone fauna (at left), together with (at right) 
occurrences in common with the Tindall Limestone (Daly Basin) and Panion 
Formation (Onl Basin); o=species in common. 4-sgcnus in common. Note 
that Panion Formation brachiopods. molluscs and sponges have not been 
studied. 


TOP SPRINGS LIMESTONE 

TINDALL 

LIMESTONE 

PANTON 

FORMATION 

TRILOBITES 

Hedlichia fonrsfi (Etheridge) 

+ 

0 

BRACHIOPODS 

Wesronia ^inapunnensis Kruse 

o 


Kxrshohaktella muJfJirri Kruse 

0 


HuJrorrcia djugovun Kruse 

0 


Eolhele nupiii H Kruse 

0 


Mkroniitru iienunuhawii Kruse 

o 


Diraphora -sp. 

+ 


HYOLITHS 

GuiJii}:uwan haniniuiii (Etheridge) 

0 

0 

MOLLUSCS 

Lulouchella cf. uirordioiwta 
. Runnegar and Jell 

o 


Igorella diiivn/ sp. nov. 

Kuiuiijh naulhaia gen. el sp. nov. 
?cnigrnaconid indcl. 

?scencliid indet. 

SPONGES 

Vawonva sp. 

0 


lilhistide indet. 

0 



cecded by a variety of grey limestone types. 
Occurrences of anhydrite suggest an evaporite 
solution-collapse origin for brecciated limestone 
intervals. 

In thin section, the dominant mottled lime¬ 
stones are identified as bioclastic wackestones 
(Fig. 30, with hyolith, trilobite and brachiopod 
fragments in a bioturbated, patchily dolomitised 
micrite-peloid matrix. These grade into onkoid 
wackestones (Fig. 3D) as bioclasts (particularly 
hyoliths) are progressively coated by Girvanella. 
Grey limestones featureless in hand specimen arc 
seen under the microscope to be peloid grainstones. 

Outcrops of all carbonate litliologies are typically 
subject to karstification, fomiing pavements, lapies, 
kamenitza, dolines and towers. 

Siliciclastic input was minimal. The Top Springs 
Limestone is an essentially shallow shelf marine 
carbonate unit punctuated by one or a few brief 
peritidal episodes and located away from (seaward 
of?) the peritidal siliciclastic sedimentary influences 
affecting the coeval Tindall Limestone to the north¬ 
west. 

Specimens FJ1/6-91/156 tue lodged in the North¬ 
ern 'Tenitory Museum of Arts and Sciences, Darwin. 
Additional specimens are contained in twenty six 
accompanying unnumbered slides. Collecting lo¬ 
calities are specified by an Australian Map Grid 
(AMG) reference and 1:1(X) (XK) map sheet (Fig. 2). 
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Fig. 3. Top Springs Limestone lithologies: A, basal cr>plomicrobial laniinile, AMG 58616.3 KILGOUR; 1$. thrombolilic 
limestone gradine'upward into cryptomierobial packslonc. AMG 967966 KILGOUR; C. common hyolith-trilobite bioclast 
wackestone; matrix is micritc with line sand-size pcioids: note cavities geopctally Roored by micritc. silt or bioclasts, AMG 
190988 LANCEVVOOD; I). onkoitl-bioclast wackestone-packstone. AMG 190988 LANCEWOOD, All x4. 


SYSTEMATICS 


Class Trilobita Walch 
Order Redlichiida Richter 
Suborder Redlichiina Richter 
Superfamily Redlicliiacea Foulsen 
Family Redlichiidae E’oulsen 

Vtenus Redlichia Cossmann. 1902 

Type species. Hoeferia noetlingi Redlich. 1899 
[Middle Cambrian. ■Khussak Group', Salt Range, 
Pakistani. 


Redlichia forresti 
(PTheridge in Foord, 1890) 

(Fig. 4) 

Olenelliis ? forresti Etheridge in Foord, 1890; 
99-100. pl.4. figs 2. 2a-b. 

Redlichia forresti - Opik 1958: 12-17, 26-.32. 
figs 1-.3, 7-8,pl.l.figs 1-3,pl.2, figs 1-4, pi.3, figs 
1-4. 

‘species close to Redlichia forresti' - Opik in 
Randal and Nichols 1963: appendix I. 

Redlichia forresti - BergsUom 1973: 17. 
Redlichia forresti - McNamara 1986: 405-406. 
408-41 1. fig. I A. B, D. F-1. 
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Fig. 4. Kedlichiii fonesli'. A, trimidiiim x3; I!, cranidium P91/7 xIO; C. cranidium Pyi/8 x.^; D. cranidiuni P91/9 x7; 
K.cranidium P91/I0 x.3; K. cranidium P91/11 x.3; (L free cheek P91/12 x3: H. fused rostral plate and hypostome [’91/13 x.S; 
I.hypostome I’yi/M x7; .1, pygidium Pyi/L”) x8; K. thoracic segments P9I/I6 x3; L. thoracic segments P9I/I7 x3. All from 
AMG Sa-MX).-! KII.GOUR. 
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Material. Forty three specimens including over 
forty cranidia, six free cheeks, three hypostomes. 
six thoracic portions and one pygidium. P91/6- 
91/48 from AMG 86500.5 KILGOUR. 

Diagnosis. Exoskeleton smooth except for 
raised lines on rostral plate and hypostome. Fron¬ 
tal limb narrow, width about 95-1 \0% cephalic 
length, and approximately as wide as fixed cheeks. 

Description. Cranidium 88-102% as long as 
wide; largest 22 mm length. Glabella tapering 
anteriorly to 65-75% of basal width with rounded 
anterior. Axial and glabellar furrows shallow, 
with slightly deeper pits at junctions. SO trans¬ 
verse, continuous; SI rarely continuous. LO 
subcrescentic. 

At level of SI, fixed cheeks half glabellar 
width. Palpebral furrow distinct, of uniform 
depth and width. Palpebral lobes one-third of 
maximum interocular cheek width. Posteriorly, 
palpebral lobes separated from axial furrow by 
gap equal to or slightly greater than width of 
lobes. Frontal limb width 95-110% of cephalic 
length; subequal to maximum width of fixed 
cheeks. Frontal area length (sag.) 10-30% 
glabellar length. Preglabellar field represents 
about half of frontal area length in juvenile 
specimens (less than 12 mm length); glabella 
reaches anterior border furrow in larger cranidia. 
Anterior borderconvex, of uniform length (sag.) 
throughout. Posterior border furrow shallow; 
posterior limbs not exposed. Preocular facial 
suture divergent at 55-60° to sagittal line. 

Free cheek rising gently from broad, shallow 
border furrows to low eye socle. Border convex 
dorsally. Genal spine advanced, subtending 50° 
between spine and posterolateral border. 

Rostral plate and hypostome fused. Rostral 
plate wide, as long as border, with comarginal 
terrace lines anteriorly, and a row of 10-12 pits 
lateral to hypostome on either side (Fig. 4H). 
Corresponding pits are present in anterior bor¬ 
der furrows of .some cranidia. Hypostome with 
median body divided by median furrow into 
distinct convex anterior lobe and flatter poste¬ 
rior lobe; median furrow subparallel to poste¬ 
rior border of hypostome. Shallow but clearly 
impressed border furrow laterally and 
posteriorly. Border convex, of uniform width, 
with comarginal terrace lines in some speci¬ 
mens. Posterolateral border with two pairs of 
short marginal spines. 

Thoracic segments with falcate pleural spines, 
diagonal pleural furrow and, at least in some, a 
median tubercle. 


Pygidium small, moderately vaulted. Ante¬ 
rior segment well defined; second segment 
poorly defined. Central portion of pygidium is 
a moderately vaulted convexity, without subdi¬ 
vision. 

Remarks. Redlichia forrcsii belongs to a 
cohort of Australian Redlichia species recoe- 
nised by Opik (1970), also including R. idonea 
Whitehouse, 1939 and R. advialis Opik, 1970, 
having a relatively narrow frontal limb (100- 
110% of cephalic length) and a smooth to 
weakly ornamented cephalon. Opik (1970) re¬ 
corded the latter two species from the Georgina 
Basin in western Queensland. Redlichia idonea 
is distinguished by its slightly narrower fixed 
cheeks, with the posterior tips of the palpebral 
lobes terminating closer to the occipital lobe. In 
R. advialis, each thoracic segment, as well as 
the occipital lobe, possesses a spine or low 
nodal process, whereas in R. forresti, spines 
are pre.sent only on the fourth and twelfth seg¬ 
ments. Most thoracic .segments in the Top 
Springs Limestone collection lack such proc¬ 
esses. 

According to Opik (1970), pygidia of both R. 
forresti and R. idonea have attached ankylosed 
thoracic segments, but not so R. advialis. How¬ 
ever, McNamara (1986) mentions ankylosed 
.segments attached to only two of four topotype 
pygidia of R. forresti. 

The present compari.son of the Top Springs 
Limestone fomi with R. forresti is based on the 
description by Opik (1958), together with a 
topotype collection from the Linnekar Lime¬ 
stone of the Ord Basin. The only evident differ¬ 
ences are the median dorsal groove along most, 
but not all genal spines in Linnekar Limestone 
specimens (absent in those from the Top Springs 
Limestone), and the lack of an ankylosed seg¬ 
ment in the one Top Springs Limestone 
pygidium available. This latter pygidium is 
unlike those of R. forresti figured by Opik 
(1958), but has the same basic plan as topotype 
pygidia figured by McNamara (1986). 

The terrace lines on the rostral plate and 
hypostomal border of some Top Springs Lime¬ 
stone specimens are paralleled by similar orna¬ 
ment observed on some free cheek and pleural 
doublures in the Linnekar Limestone collec¬ 
tion. 

The Redlichia sp. from the Tindall Lime¬ 
stone (Kruse 1990) has a relatively wider fron¬ 
tal limb with longer (sag.) anterior border, and 
probably represents a separate species. 
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Phylum Brachiopoda Dumeril 
Class Inarticulata Huxley 
Order Lingulida Waagen 
Superfainily Lingulacea Menke 
Family Obolidae King 
Subfamily Lingulellinae Schuchert 


Genus Westonia Walcott, 1901 

Type species. Liitf’iila aurora Hall, 1861 [Late 
Cambrian, North America). 


Westonia ?nyapungensis Kruse, 1990 
(Fig. 5) 

? Westonia nyaimngensis Kruse, 1990: 24, fig. 
13, pl.9 [cum syn.]. 

Material. Six specimens. Pedicle valves P91/ 
49-91/51 from AMG 773185 KILGOUR; brachial 
valves P91/52-91/54 from AMG 773185 
KILGOUR. 

Description. Biconvex, both valves elongate 
ovoid, with ornament of fine concentric growth 
lines and regularly disposed coarser growth la- 



Fig. 5. Wesmnia •’nyapiinnensis: A-B. pedicle valve P91/49: A, exlemal view xl5; B, detail of ornament near lateral margin 
of valve showing continuous ridges (horizontal) cut by growth lines (vertical) x6(); C, brachial valve P91/52, internal view 
showing pseudointerarea x 18; I), pedicle valve P91 /5(), internal view showing pseudoinlerarea and pedicle groove (at left) x25; 
K-(i, pedicle valve P91/51. E. internal view x 15: F .external view x 15: (i. detail ot ornament on midline of valve showing zigzag 
interference pattern x60. All from AMG 77.4185 KILGOUR. 
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mellae; superimposed asymmetric ridges in two 
fields concentric about posterior tips of propareas; 
fields interface along median area of both valves 
as zigzag interference pattern (Fig. 5G). 

Pedicle valve with rounded anterior margin 
and near-straight posterolateral margins, latter 
subtending apical angle of about 85°. 
Pseudointerarea slightly anacline, divided by 
anteriorly expanding pedicle groove. Propareas 
divided by flexure lines diverging from beak. 
Striations of proparea extend indistinctly across 
pedicle groove; superimposed straight striations 
on groove floor are aligned parallel to valve plane 
of symmetry. Visceral field extremely shallow 
(Fig. 5E). Posterolateral muscle scars elongate, 
arising beneath propareas. 

Brachial valve with prominent orthocline 
pseudointerarea having broad, depressed median 
segment; margins of depression ill-defined. Low 
median ridge arises from beneath median seg¬ 
ment (Fig. 5C). 

Remarks. The species is here repre.sented only 
by fragments, many of which are internally 
abraded. As only posterior portions of both valve 
interiors are known, the material is assigned to 
nyapimgensi with question. 

The only other known Australian Cambrian 
member of the genus is the coeval IT. cymhricenxis 
Roberts, from the Coonigan Formation of western 
New South Wales, which differs from 
nyapimgemis in having, in the pedicle valve, a 
wider pseudointerarea, a deeper pedicle groove 
and much broader vascula lateralia. and in the 
brachial valve, a more acute beak (Roberts and 
Jell 1990). 

Family Zhanatellidae Koneva 
Genus Kyrshabaktella Koneva, 1986 

Type species. Kyrshabaktella certa Koneva, 

1986 [Middle Cambrian (Amgan), Kuyandin suite, 
Kyrshabakta River, Malyy Karatau, Kazakhstan, 
USSR]. 

Kyrshabaktella mudedirri Kruse, 1990 
(Fig. 6A-G) 

Kyrshabaktella mudedirri Kruse, 1990: 25, fig. 
14, pi. 10. 

Material. Eleven specimens. Pedicle valves 
P91/55 from AMG 984987 KILGOUR. P91/56 
from AMG 773185 KILGOUR, P91/57 from 
AMG 094005 LANCEWOOD; brachial valves 
P91/58-91/60 from AMG 094005 LANCE¬ 


WOOD, P91/61 from AMG 753180 KILGOUR 
P91/62 from AMG 190988 LANCEWOOD P91/ 
63-91/65 from AMG 602162 KILGOUR. 

Description. Valves rounded longitudinally 
subtriangular in outline. Pedicle valve beak area 
bears a semicircular to tear-shaped opening 
(emarginatura) which breaches posterior valve 
margin. Valve gently convex in lateral profile, 
slightly more strongly rounded posteriorly. Bra¬ 
chial valve with marginal beak, umbonal region 
inflated above adjacent lateral flanks; convex in 
lateral profile, more strongly rounded posteriorly. 

Pedicle valve pseudointerarea divided by 
emarginatura into two discrete anacline, 
subtriangular propareas, each proparea divided 
by an anterolateral flexure line into an adnate 
lateral portion and a free portion projecting in¬ 
ward from shell margin (Fig. 6D). Valve interior 
marked by fine radial striae; clearly marked fur¬ 
rows of baculate vascula lateralia extend 
anterolaterally from emarginatura; paired elon¬ 
gate posterior muscle scars lateral to these. Paired 
transversely oriented central mu.scle scars present 
at about 40% valve length from beak; other 
possible paired .scars posterior of these (Fig. 6B). 

Brachial valve with apsacline pseudointcrarea 
closely adnate to inner surface of valve; propareas 
broad, separated by deeply concave diamond¬ 
shaped median plate whose anterior margin is 
slightly but clearly elevated above valve "floor. 
Prominent median ridge extends anteriorly to 
about midlength; anterior of this, it trifurcates into 
a median low ridge, which may extend to near 
anterior margin, flanked by much shorter and less 
distinct lateral ridges. Paired elongate posterior 
mu.scle scars immediately adjacent to propareas; 
smaller paired central muscle scars located medi¬ 
ally. astride extension of median ridge, at temii- 
nations of lateral ridges. Fine radial striae may 
cover entire valve interior. 

Remarks. The genus is otherwise known only 
from Siberia and Kazakhstan. The type species K. 
certa is distinguished by the raised vi,scera] field 
in some pedicle valves, while in the brachial 
valve, the median ridge extends almost to the 
anterior margin. 

SEM examination of the shell microstnicture 
discloses intercalated laminar and columnar lay¬ 
ers beneath a smooth, unpitted external surface 
(Fig. 6C). Laminar microstructure is characteris¬ 
tic of the genus, and serves to distinguish it from 
the related Late Cambrian genus Dysoristus Bell, 
which has a pitted external surface and a micro- 
structure of crosscutting needles (L.E. Popov, 
pers. comm. 1990). 
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Fig. 6. K\rshahiikrclla mudedinr. A-C, |K-dicle valve P91/5.S from AMG 984987 KILGOUR: A. external view x25; B, internal 
view x2.S; C. detail of shell microslructurc showing intercalated laminar and columnar layers x2000; D. pedicle valve P91/.S6 
from AMG 773185 KILGOUR. internal view showing pseudointerarea, emarginatura (enlarged by shell breakage) and 
musculature x40; E-F. brachial valve P9I/58 from AMG 094005 LANCEWOOD: E. oblique internal view x25; K. normal 
internal view x25; (i, brachial valve P9I/59 from AMG 094005 LANCEWOOD. external view x25. Hadrotrcm djagoraii: 

H. pedicle valve P91/66 from AMG 094(K)5 LANCEWOOD, obliqueextcmal viewshowing pedicle foramen and pseudointcrarea 

x40; I, pedicle valve P9I/67 from AMG 612119 KILGOUR. internal view x60: J. brachial valve P9I/70 from AMG 094005 
LANCEWOOD, external view x40; K-L, brachial valve P91/71 from AMG094(X)5 LANCEWOOD: K, nomial internal view 
x40: L, oblique inlenial view x40. 


Order Acrotretida Kuhn 
Suborder Acrolretidina Kuhn 
Superfamily Acrotretacea Schuchert 
Family Acrotretidae Schuchert 
Subfamily Acrotretinae Schuchert 


(Jenus Hadrotreta Rowell, 1966 

Type species. Acrotreta primaeva Walcott, 
1902 [Early-Middle Cambrian (upper Bonnia- 
Olenelliis Zone to pre-Alhertella beds), Pioche 
Shale, Pioche, Nevada. USA], 
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Hadrotreta djaeoran Kruse, 1990 
(Fig. 6H-L) 

Hadrotreta djagoran Kruse, 1990:29, fig. 15, 
pl.l 1 [cum syn.]. 

Material. Eight specimens. Pedicle valves 
P91/66 from AMG 094005 LANCE WOOD, 
P91 /67 from AMG 612119 KILGOUR, P91 /68- 
91/69 from AMG 094005 LANCEWOOD; 
brachial valves P91/70-91/73 from AMG 
094005 LANCEWOOD. 

Description. Ventribiconvex, valves trans¬ 
versely suboval in outline. Pedicle valve 
subconical, procline, beak forming highest point 
of valve; pseudointerarea a gentle concave 
flexure of valve, with beak slightly overhang¬ 
ing subrounded pedicle foramen, divided medi¬ 
ally by narrow inteilrough (Fig. 6H). Growth 
lines traverse intertrough generally without in¬ 
terruption. Brachial valve low convex: beak 
marginal, inflated above adjacent lateral Hanks 
and bounded by gentle but clearly defined fur¬ 
rows extending anterolaterally from apex. 

Pedicle valve interior with low bosslike apical 
process merging gently with valve floor 
anteriorly and laterally. Internal pedicle open¬ 
ing rounded, flush with surface of apical proc¬ 
ess. Cardinal muscle scars subelliptical on 
posterolateral slopes of valve. Baculate vascula 
lateralia arise near lateral margins of apical 
pits and extend anterolaterally as shallow fur¬ 
rows. 

Brachial valve interior with short 
pseudointerarea, medial one-third of which is a 
sharply defined apsacline median plate; flank¬ 
ing propareas approximately orthocline. Me¬ 
dian buttress and median ridge are low, colinear 
structures separated by a low col; anteriorly, 
median buttress flares out as a low platform 
enclosing a pair of sunken areas, possibly ante¬ 
rior muscle scars, straddling median ridge. 
Cardinal muscle scars subelliptical, each 
bounded on its inner margin by raised low 
ridge. 

Remarks. Roberts and Jell (1990) have iden¬ 
tified an Ordian form from the Coonigan For¬ 
mation of western New South Wales as the type 
species H. primaeva. otherwise known Irom 
Nevada, USA, Compared to H. djagoran, the 
New South Wales form has a more rounded 
valve outline, with a clearly different configu¬ 
ration of the brachial valve median buttress- 
ridge system, wherein the median ridge is much 
more prominent. 


Family Acrothelidae Walcott and 
Schuchert 

Genus Eothele Rowell, 1980 

Type species. Acrothele spitrri 

Walcott, 1908 [Early Cambrian (Bonnia- 
Olenellus Zone), Combined Metals Member 

of Pioche Shale, Pioche, Nevada, USA). 

Eothele napuru Kruse, 1990 
(Fig. 7A-E) 

Eothelenapurn Kruse. 1990:31, fig. 16, pi. 12. 

Material. Eleven specimens. Pedicle valves 
P91/74-91/82 from AMG 612119 KILGOUR, 
P91/83 from AMG 773185 KILGOUR; brachial 
valves P91/84 from AMG 612119 KILGOUR. 

De.scription. Shell subcircular, both valves 
low. Apart from bare pseudointerarea (with 
growth lines only) astride pedicle foramen, 
both valves have ornament of pustulose gran¬ 
ules and concentric growth lines. 

Pedicle valve a low eccentric cone. Lateral 
and anterior slopes of apex generally slightly 
concave in profile; pseudoinierarea procline. 
External pedicle foramen slitlike, commencing 
as rounded indentation in larval shell margin 
and continuing to pre.served margin. Larval 
shell transversely ovoid, approximate length 
0.4 mm and width 0.35 mm, with a pair of 
smoothly rounded knobs anteriorly; a promi¬ 
nent hood at posterior margin overhangs pedicle 
foramen. Pedicle valve interior poorly pre¬ 
served; raised cardinal muscle scars preserved 
postcrolaterally in some specimens. 

Brachial valve gently convex. Larval shell 
transversely ovoid, approximate length 0.4 mm 
and width 0.3 mm, bearing a pair of longitudi¬ 
nally oriented ridges. At midpoint of each ridge 
is a hemispherical dome sumiounted by a knob¬ 
like protuberance. Valve interior with median 
septum extending anteriorly from posterior 
margin; a broad, low, smoothly rounded, 
anteriorly expanding ridge extends from ante¬ 
rior termination of septum. Vascula lateralia 
extend anterolaterally from posterior valve 
margin. 

Remarks. Although pedicle valve internal 
surfaces are poorly preserved, available frag¬ 
ments are sufficient for confident identification as 
E. napuru. Eothele granulata Roberts from the 
Coonigan Formation of western New South Wales 
is easily distinguished by its much more promi- 
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nent pedicle valve apex and commonly en¬ 
closed pedicle foramen (Roberts and Jell 1990). 

Order Faterinida Rowell 
Superfamily Paterinacea Schuchert 
Family Paterinidae Schuchert 

Genus Micromitra Meek, 1873 

Type species. Tlphidea scidptilis Meek, 1873 
[Middle Cambrian, Meagher Limestone, Mon¬ 
tana, USA). 


Micromitra nerranubawu Kruse, 1990 
(Fig. 7F-H) 

Micromitra nerranubawu Kruse, 1990: 35, 
fig.17, pis 13-14 [cum ^yn.].Micromitra 
nerranubawu - Roberts and Jell 1990: 297, figs 
30-31. 

Material. Two specimens. Pedicle valves P91/ 
85-91/86 from AMG 612119 KILGOUR. 

Description. Pedicle valve strongly convex, 
ornament of concentric fila disrupted by radial 
co.stellac. Apex prominent, bulbous, overhanging 



Fig. 7. Eothdc napiiru: A-B, pedicle valve P91/74 from AMG 612119 KILGOUR: A. external view x4(); B. oblique view of 
larval shell and proximal pedicle foramen x9(); C-K, brachial valve P91/84 from AMG 612119 KILGOUR: C, detail of larval 
shell in oblique view xlOO; I). external view x40; K, internal view x4(). Micromitra nerranubuwir. K-ti. pedicle valve P91/85 
from AMG 612119 KILGOUR: F, oblique posterior external view showing apex and incomplete homeodeltidium x25: G, 
detail of external ornament showing concentric Fila and radial co.stellae x200: H. pedicle valve P9I/86 from AMG 612119 
KILGOUR. internal view x25. Diraphora sp.: I. pedicle valve P9I/87 from AMG 984987 KILGOUR. external view x3: .I-K, 
pedicle valve 1*91/88 from AMG 984987 KILGOUR: .1. external view x.3: K. lateral view x3. 
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procline, broadly flared homeodeltidium. Apical 
angle about 115° in commissural plane. Posterior 
margin externally bearing finely striated propareas 
and internally smooth. Valve interior with a low 
apical platform bearing raised lateral margins; 
pair of wide submedian ridges (mantle canals?) 
extends anteriorly from platform. 

Remarks. The internal apical platfonm is ob¬ 
served in the holotype (Kruse 1990: pi. 13D), in 
which it is poorly preserved. Possible mantle 
canals, linear depressions in the holotype, are 
represented by raised ridges in the Top Springs 
Limestone specimen illustrated in Fig. 7H. The 
brachial valve is not represented in the Top 
Springs Limestone collection. 

Roberts and Jell (1990) record the species from the 
Coonigan Fomiation of western New South Wales. 


Class Articulata Huxley 
Order Orthida Schucliert and Cooper 
Suborder Orthidina Schucliert and Cooper 
Superfainily Orthacea Woodward 
Family Eoortliidae Walcott 


Discu.ssion. Kru.se (1990) followed Havlicek 
(1977) in assigning Diraphora and Wimanella to 
the Bohemiellidae Havlicek. 1977, a Middle to 
Late Cambrian family of orthaceans in which the 
pedicle valve muscle field is confined to the 
delthyrial cavity. However, as Roberts and Jell 
(1990) note, in these genera the muscle scars 
extend well anterior of the delthyrial cavity, and 
are better placed in the Eoorthidae. 



Fig. 8. Giuliiaimaii hardmani: A. collection of conchs P91/91 x3; B. operculum P91/93, oblique internal view xl2: C. 
operculum P91/94. oblique internal view showing lateral tlanges x 12; D-E. operculum P91/95; I), internal view xl6; F.. oblique 
internal view xl6. All from AMG 984987 KILGOUR. hyolitlvs indet.: F-G. conch P91/112 from AMG 60898.S Kll.GOUR: 
F. sharply triangular transverse section xl2; (L oblique view x9; H-l. conch P91/113 from AMG 608985 KILGOUR: H. 
oblique apertural view showing rounded-triangular transverse section and convex venter x 12; I. oblique view x9; .1. conch P9I/ 
114 from AMG 984987 KILGOUR. oblique view x9. 


180 




Top Springs Limestone 


Genus Diraphora Bell, 1941 

Type species. Eoorthis hellicostata Walcott, 
ig24 [Middle Cambrian, Burgess Shale, Field, 
British Columbia, Canada], 

Diraphora sp, 

(Fig. 71-K) 

Material. Four specimens. Pedicle valves P91/ 
87-91/89 from AMG 984987 KILGOUR; brachial 
valves P91/90 from AMG 984987 KILGOUR. 

Description. Biconvex, anterior commis.sure 
rectimarginale to slightly uniplicate. Ornament 
finely costellate to more coarsely parvicostellate, 
together withclearconcentric growth lines. Pedicle 
valve moderately convex with prominent recurved 
beak; interarea slightly concave; delthyrial cavity 
deep. Brachial valve gently convex. 

Remarks. The pedicle valve is represented by 
silicified externals and free silicified fragments of 
the posterior preserving the interareas only. 
Brachiophores, teeth and other internal features 
are not known. The brachial valve is known only 
from one incomplete external mould. 

‘Phylum Hyolitha’ 

Cla.ss Orthothecimorpha Sysoyev 
Order Exilithecida Sy.soyev 
Family Larawidae Kruse 

Genus Guduguwan Kruse, 1990 

Type species. Salterella hardmani Etheridge 
in Foord, 1890 [Middle Cambrian (Ordian), Panton 
Formation, Mt Panton, Northern Territory, Aus¬ 
tralia]. 

Guduguwan hardmani 
(Etheridge in Foord, 1890) 

(Fig. 8A-E) 

Salterella hardmani Etheridge in Foord, 1890; 
98, pl.4, fig.l. 

Guduguwan hardmani - Kmse 1990; 43, figs 
2IB, 22, pi. 19 [cum syn.]. 

Material. About one hundred and fifty speci¬ 
mens. Conchs P91/91-91/102 from AMG 984987 
KILGOUR; opercula P91/103-91/111 from AMG 
984987 KILGOUR. 

Description. Conch straight or nearly so, nar¬ 
row (angle of apical divergence about 8o); largest 
specimen of length 23 mm and diameter 5 mm; 
transverse section circular or nearly so. External 


sculpture poorly preserved, of indistinct trans¬ 
verse growth lines only. 

Operculum planar, up to about 3 mm diameter, 
with planar margin and without clearly defined 
dorsal and ventral sectors. Dorsal ly eccentric 
apex corresponds to conical depression on exter¬ 
nal surface. On internal surface, platform is rep¬ 
resented by a pair of lateral ridges rising to apex; 
junction of ridges with opercular margin smooth, 
ill-defined, with narrow dorsal and lateral rim. An 
inclined lateral flange projects inward from each 
ridge. Apex surmounted in some cases by indis¬ 
tinct apical node, consistently flanked by a pair of 
large, rounded lateral processes projecting up to 
1.5 mm above their supporting ridges. Lateral 
processes range in orientation from upright (Fig. 
8D-E) to inclined (Fig. 8B). 

Remarks. The species is now known from the 
Ord Basin (Panton Formation), Daly Basin (Tindall 
Limestone) and northern Georgina Basin (Top 
Springs Limestone). Other reported occurrences 
remain doubtful. 

At least three other hyoliths are represented in 
the collection; a conch of sharply triangular trans¬ 
verse section (Fig. 8F-G); a conch of rounded- 
triangular transverse section and convex venter 
(Fig. 8H-I); and a conch of rounded-triangular 
transverse section and slightly concave venter 
(Fig. 8J). As details of ornament, ligula or septa 
are unknown, these specimens cannot be identi¬ 
fied even to class level. The first is comparable to 
Nganki wumirri Kruse, 1990, while the third is not 
unlike the indeterminate hyolithide figured by 
Kmse (1990, pi. 22) from the Tindall Limestone. 

Phylum Mullusca Cuvier 
Class Monoplacophora Knight 
Order Cyrtonellida Horny 
Superfamily Helcionellacea Wenz 
Family Helcionellidae Wenz 

(ienus Latouchella Cobbold, 1921 

Type species. Latouchella costata Cobbold, 
1921 [Early Cambrian (Atdabanian), Comley, 
Shropshire, England]. 

Latouchella cf. accordionata 
Runnegar and Jell, 1976 
(Fig. 9A-F) 

cf. Latouchella accordionata Runnegar and 
Jell, 1976; 127, fig. IOC. \-\%.Latouchella cf. 
accordionata - Kmse 1990; 48, pi. 23 [cum syn.]. 
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Material. Ten specimens. P91/115-91/124 from 
AMG 608985 KILGOUR. 

Description. Tall. laterally compressed 
univalves up to 3 mm in length and height, with 
prominent angular comarginal rugae; fine radial 
threads visible on some specimens. Rugae poorly 
developed along convex (dorsal) brow of shell. 
Aperture subelliptical to subrectangular, with a 
pair of radial ridges anteriorly on internal surface 
(Fig. 9E): aperture planar or with slight anterior 
gape. 

Remarks. The Top Springs Limestone speci¬ 
mens match those from the Tindall Limestone 
(Kruse 1990) in coiling style and .spacing of rugae. 
L. acconlionata, from the Coonigan Formation of 
western New South Wales, has tighter coiling in 
the proximal portion of the shell, and in general, 
more closely spaced rugae. One exception is the 
specimen depicted in Fig. IOC. 9-10 of Runnegar 
and Jell (1976), which is virtually indislingui.sh- 
able from the specimen in Fig. 9F herein. 

Genus Igorella 

Missarzhev.skiy in Rozanov et ai, 1969 

Type species. Igorella iingulata Missarzhevskiy 
in Rozanov et al., 1969 [Early Cambrian 


(Tommotian, N. sunnaginicus Zone), Fomich 
River, Anabar Massif, USSR). 

Igorella diirara sp. nov. 

(Fig. 9G-0) 

Material. Twelve specimens. HOLOTYPE - 
P91/125; PARATYPES - P91/126-91/136 from 
AMG 608985 KILGOUR. 

Diagnosis. Shell relatively smooth. 
De.scription Moderately tall, slightly laterally 
compressed univalves up to nearly 4 mm in 

length, smooth or with indi.stincl coarse comtmginal 

plications expressed both internally and exter¬ 
nally; rarely with faint radial ornament near apex. 
Aperture planar, elliptical. Apex rostriform, 
venirally directed, generally overhanging ante¬ 
rior lip of aperture. 

Etymology. From Kutanji aboriginal clurara 
(stress on first syllable) = limestone; after the Top 
Springs Limestone. 

Remarks. The similarly shaped /. ungulata 
differs in its stronger ornament of comarginal 
growth lines or plications, together with fine ra¬ 
dial ribs posteriorly. Middle Cambrian /. insulcata 
(Rasetti, 1957) from British Columbia has tighter 
coiling in the apical portion of the shell. 



Fig. 9. UmmchcUa cf. accordionahv. A. valve P91/115. lateral view x9; B. valve P9I/116, lateral view x9; C, valve P9I/117, 
lateral view x9; I)-E, valve P91/118: D. lateral view x8; E. apcrtural view showing pair of radial ridges anteriorly on internal 
surface x8; F. valve P91/119, Kateral view x8. All from AMG 608985 KILGOUR. Igorella diirara: (M. Iiolotype FU/125: 
G. oblique view xlO; H. apertural view xlO: I, lateral view xlO; ,I-K, paratype P91/126: .1. dorsal view xlO. K, oblique view 
xlO; L-M. paratype P9 1 / 1 27: L, oblique view X10; M. lateral view x 10; N-O. paratype P91/128: N. lateral view X 10:0, oblique 
apertural view xlO. All from AMG 608985 KILGOUR. 
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Tommotian Bemella Missarzhevskiy in 
Rozanov et al., 1969 is a closely related genus, 
differing principally in having stronger rugae, an 
ovoid aperture and a more rounded apex. The type 
species. B.jacutica. co-occurs with /. iini’iilata in 
the latter's type locality. 

Sacdcoiuis Jiang, 1980 and Seciiriconiis Jiang, 
1980 from the Mcishucunian of South China have 
similar moiphology, but are known only from 
steinkems. They may be synonyms of Igarella, 
Bemella or related helcionellids. 


Genus Kutanjia gen. nov. 

Type species. Kutanjia ngalhala sp. nov. 
(Middle Cambrian (Ordian), Top Springs Lime¬ 
stone. Mallapunyah, Northern Territory, Aus¬ 
tralia]. 

Diagnosis. Shell planispiral, of approximately 
one whorl. Aperture planar, subellitical to 
subrectangular. Exterior smooth or weakly 
ornamented. Interior with riblike comarginal 
thicknings. 



Fig. 10. Kutanjia nftalhala: A, paratype PV1/138 from AMG 608985 KILGOUR. lateral view xl7: B. paratype P91/139 from 
AMG 602162 KILGOUR. internal view showing comarginal ridgelike thickenings xl7; C-D. paratype P91/140 from AMG 
608985 KILGOUR: C. dorsal view x 10:1), oblique view x 10; E-G. paratype P9I/14I from AMG 608985 KILGOUR: E. lateral 
viewxlO: F. oblique view xlO; G, apertural view x 10; H-J. holotype P91/137 from AMG 608985 KILGOUR: H, lateral view 
xIO; I, oblique lateral view showing comarginal ridgelike thickenings x 10; .1, detail showing external ornament x40. ?scenellid 
indet.: K-L. valve P9I/153 from AMG 608985 KILGOUR: K, lateral view xlO; L. dorsal view xlO. ?enigniaconid indet.; 
M-O. valve P91/152 from AMG 608985 KILGOUR: M. lateral view x 10: N, oblique view x 10:0. oblique apertural view x 10. 
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Etymology. After the Kutanji aboriginal jreo- 
ple (stress on second syllable), traditional inhab¬ 
itants of the region. 

Discussion. Runnegar(in Bengtson etal. 1990) 
has assigned two helcionellid species bearing 
comarginal ridgelike thickenings on the shell 
interior to Mackinnonia Runnegar in Bengtson et 
ai. 1990 and ILeptostega Geyer, 1986. They are 
from the Parara and Ajax Limestones and 
Oraparinna Shale of South Australia, of 
Atdabanian-Botomian age. Both fomis are only 
slightly cyrtoconic. and their thickenings much 
wider and more rounded than in the new genus. 

Kutanjia ngalbala sp. nov. 

(Fig. lOA-J) 

Material. Fifteen specimens. HOLOTYPE - 
P91/137 from AMG 608985 KILGOUR; 
PARATYPES - P91/138, 91/140-91/151 from 
AMG 608985 KILGOUR, P91/139 from AMG 
602162 KILGOUR. 

Diagnosis. Shell exterior with fine radial orna¬ 
ment; interior with discrete di.scontinuous ridge¬ 
like comarginal thickenings, distally flexed on 
concave side. 

Description. Shell up to 3.2 mm in length, 
slightly laterally compressed; aperture planar, 
subcircular to elliptical. Exterior with radial orna¬ 
ment of closely and regularly spaced fine grooves. 
Interior with prominent discrete comarginal ridge¬ 
like thickenings, each continuous around entire 
circumference of shell. Thickenings generally 
planar except for gentle distal flexure on concave 
side, incipient in apical region. 

Etymology. From Kutanji aboriginal ngalbala 
(stress on first syllable) = small ribbed snail. 

Remarks. Silicification in some specimens 
partially obscures the external ornament (Fig. 
lOJ). 

Family ?Enigmaconidae MacKinnon 

?enigmaconid indet. 

(Fig. lOM-0) 

Material. One sjjecimen. P9I/152 from AMG 
608985 KILGOUR. 

De.scription. Shell moderately tall, laterally 
compressed, slightly cyrtoconic, 5 mm in length 
and 3 mm in height, with prominent angular to 
subangular comarginal rugae; rugae planar to 
subplanar. Aperture elongate elliptical to sub- 
rectangular, near-planar. Possible pegma anteriorly. 


Remarks. The specimen is a steinkem with the 
apex and ‘anterior’ side crushed and the apertural 
margin incompletely preserved. There is some 
similarity in lateral outline with the stcnothccid 
genera Mellopegma Runnegar and Jell, 1976 and 
Eiirekapegma MacKinnon. 1985, but these and 
other stenothecids are much more compressed 
laterally. The damage to the ‘anterior’ portion of 
the shell is limited along a posleroventral line 
coinciding with the position of the pegma in 
Enigmaconus MacKinnon, 1985. 

Family ?Scenellidae Wenz 

?scenellid indet. 

(Fig. lOK-L) 

Material. One specimen. P91/153 from AMG 
608985 KILGOUR. 

Description. Tall, laterally compressed, slightly 
cyrtoconic univalve 4 mm in height, with promi¬ 
nent coarse, smooth comarginal rugae and asso¬ 
ciated finer, less distinct comarginal wrinkles. 
Aperture planar, subelliptical. Apex rounded. 

Remarks. The specimen is a .steinkem. Clo.sest 
similarities are with Ohtusovonus Yu, 1979 and 
Ginella Missarzhevskiy in Rozanov et ai, 1969. 
In detail, the rugation is unlike that of any defined 
Ohtusoconus species. The apex is poorly pre¬ 
served and tlie apertural margin incomplete. Like 
O.foliaceus MacKinnon, 1985 from New Zea¬ 
land, it lacks the fine apical radial ornament 
displayed by some Chinese species. 

Ohtusoconus ranges from earliest Cambrian 
(Meishucunian of China) to late Middle Cambrian 
(Ptychagnosius cassis Zone of New Zealand). A 
full discussion is provided by Yu (1987). An 
Ohtusoconus sp. is also figured by Runnegar (in 
Bengtson et al. 1990) from the lower Parara 
Limestone (Atdabanian) of Yorke Peninsula, 
South Australia. 

Ginella Missarzhevskiy is a similarly tall coni¬ 
cal univalve of Early to Middle Cambrian age 
with a planar, more rounded apertural outline. 

Phylum Porifera Grant 
Order Heteractinida de Laubenfels 

Family Wewokellidae King 

Genus Jawonya Kruse, 1987 

Type species. Jawonya gunnnal Kruse, 1987 
[Middle Cambrian (Ordian), Tindall Limestone, 
Katherine, Northern Territory, Australia]. 
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Kig. II. Vawonya sp.: A. specimen P91/I54 from AMG .“15819.^ KILGOUR, external view of partially exposed chamber x6. 
lithistide indet.: B. conical-cxplanalc specimen I /153 from AMG 558193 KILGOUR, external view showing oscule at upper 
right x3; C.'-l). conical-explanate specimen P9I/I56 from AMG 558193 KILGOUR; C. external view x3; I), detail showing 
quasiorthogonal spicule net xlO. 


'Uawonya sp. 

(Fig. 11 A) 

Material. One specimen. P91/154 from AMG 
558193 KILGOUR. 

De.scriplion. Curved chamber fragment 9 mm 
in length, with .scattered exopores spaced 0.8-2.2 
mm apart. Exopores rounded, 0.5-1.0 mm in 
diameter, with short inward-projecting radial par¬ 
titions at rims. No spicules preserved. 

Remarks. The size and spacing of exopores are 
consistent with those of./, i’lininuil Kruse, 1987, 
which also shows similar radial partitions at 
exopore rims. However, oscule architecture is not 


preserved in the Top Springs Limestone speci¬ 
men, so that generic assignment is questionable. 

Class Demospongia Sollas 
Order Lithistida .Schmidt 

lithistide indet. 

(Fig. IIB-D) 

? lithistide indet - Kruse 1990: 51, pl. 27. 

Material. Two specimens. P91/155-91/156 
from AMG 558193 KILGOUR. 

Description. Conical-explanate sponges up to 
30 mm in length. One specimen has an oscule 1 
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mm in diameter. Spicule net quasiorthogonal, 
seemingly not diverging toward walls, with a 
dominant longitudinal component: individual 
spicules obscured by silicification. 

Remarks. The two silicified specimens are 
preserved as nuclei of onkoids in a grey onkoid 
limestone. They may represent a more mature 
growth stage of the lithistide figured by Kruse 
(1990) from the Tindall Limestone. 
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APPENDIX 

FOSSIL LOCALITIES 

Outcrop and drillhole localities rue listed below to¬ 
gether with their known faunas. Northern Territory Geo¬ 
logical Surx'ey localities are prefixed NTGS, and were 
collected by the author in 1989. Drillhole DD83SCI was 
drilled by CRA Exploration Pty Ltd in 1983. AMG= 
Australian Map Grid. 

Outcrop 

NTGS 4624. MALLAPUNYAH AMG 556210; grey, 
patchily dolomiti.sed limestone from a 9 m-thick section 
on east bank of a small sinuous creek on east side of 
McArthur River, 
echinodemi ossicles 

NTGS 4625. KILGOUR AMG 558193; grey onkoid and 
featureless limestone, immediately west of junction of 
McArthur River and Krmgaroo Creek. 

Vawonya sp. 
lithistide indet. 
sponge spicules 

NT(JS 4626. KILGOUR AMG 599162; grey ‘sandy’ 
(dolomitic) limestone with nodular silicification. 
Kyrshabaktella mudediiri 
sponge spicules 

NTGS4627. KILGOUR AMG 602162; partially silicified 
grey onkoid limestone tunid a vast di.scontinuous lime¬ 
stone pavement. 

Kyrshabaktella mudedini 
Latouchella cf. accordionata 
Igorella durara 
Kutanjia ngalbala 
chancelloriides 

NTGS 4628. KILGOUR AMG 612119; selectively 
dolomitised and silicified grey limestone in lower bank 
of McArtliur River. 

Westonia Inyapungensis 
Kyrshabaktella mudedin i 
Uadrotreta djagoran 
Eothele napuru 
Micromitra nerranubawu 
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hyoliths indet. 
echinoderm ossicles 
chancelloriides 
problematic tubes 

NTGS 4629. KILGOUR AMG 619046; grey, patchily 
dolomitised limestone from east bank of McArthur 
River. 400 m south of creek junction. 

Weslonia Inyapungemis 
Kyrshahaktella mudedirri 

NTGS 4630. KILGOUR AMG 635015; grey, patchily 
dolomitised limestone from east bank of McArthur 
River. 

Hadrotreta djagoran 

NTGS 4631. KILGOUR AMG 608985; partially silicified 
grey, patchily dolomitised limestone from east bank of 
McArthur River. 

Kyrshahaktella miuledirri 
Latoiichella cf. accordioiiata 
Igorella durum 
Kutanjia ngalbala 
?enigmaconid indet. 

?scenellid indet. 
hyoliths indet. 
chancelloriides 
sponge spicules 

NTGS 4632. KILGOUR AMG 751189; grey, burrowed, 
patchily dolomitised limestone in and around sinkhole; 
flat terrain. 

Kyrshabaktella mudedirri 
Micromitra nenamthawu (?) 

NTGS 4633. KILGOUR AMG 753180; grey, burrowed 
onkoid limestone in 5 m-thick section exposed above 
banks of Letterbox Creek, on north side opposite aban¬ 
doned ‘Top Spring’ homestead. 

Kyrshahaktella mudedirri 
echinoderm ossicles 

NTGS 4634. KILGOUR AMG 770160; grey, burrowed 
lime.stone in low pavement on sandy plain. 
Kyrshahaktella mudedirri 

NTGS 4635. KILGOUR AMG 773185; grey, burrowed, 
patchily dolomitised limestone on main "Top Spring 
track 2.44 km east of homestead. :tnd about 100 m 
southwest of visibly outcropping small pinnacle hills of 
Cretaceous sandstone. 

Westuiiia Inyapimgeusis 
Kyrshahaktella mudedirri 
Hadrotreta djagoran 
Eothele napuru 
Gudugitwan hardmani 
chancelloriides 
sponge spicules 
problematic tubes 

NTGS 4636. KILGOUR AMG 764170; grey, burrowed, 
patchily dolomitised lime.stone from pavement and rub¬ 
ble on low rise, on south-trending track 1 km south of 
creek crossing near ‘Top Spring’ homestead. 


Kyrshahaktella mudedirri 
Igorella durara (?) 

NTGS 4637. KILGOUR AMG 865005; grey bioclastic 
lime mudstone and buff yellow-brown chert astride track 
about 3 km southeast of Kilgour Gorge Waterhole. 
Redlichia foiresti 

NTGS 4638. KILGOUR AMG 984987; grey bioclastic 
limestone on south-facing slope of low rise, along fenceline 
3.0 km south of No. I Bore. 

Redlichia forresti (?) 

Kyrshahaktella mudedirri 
Diraphora sp. 

Gudugitwan hardmani 
hyoliths indet. 
chancelloriides 
echinoderm ossicles 

NTGS 4639. KILGOUR AMG 985988; grey, silicified 
nodular limestone from low pavement on fenceline 2.4 
km south of No.l Bore and about 1(X) m south of 
northwest-southeast fence. 

Kyrshahtiktella mudedirri 

NTGS 4640. KILGOUR AMG 000058; grey, burrowed 
onkoid limestone from side of ‘Mallapunyah’-'Kiana’ 
track, where north-south fence leading to No.l Bore 
intersects road. 

Kyrshahaktella mudedirri 
echinoderm ossicles 

NTGS 4641. LANCEWOOD AMG 094005; grey nodu- 
lar-silicitled limestone from 1.5 m-high towers above 
grey onkoid limestone pavement on sandy plain, east side 
of track about .300 m .soutli of No.4 Bore. 

Westonia Inyapungensis 
KyrshalmkteHa mudedirri 
Hadrotreta djagoran 
sponge spicules 

NTGS 4642. LANCEWOOD AMG 190988; grey 
bioclastic limestone on north side of creek. 
Kyrshahaktella mudedirri 
echinoderm ossicles 


Drillhole 

DD83SCL KILGOUR AMG 884883; Spear Creek. 
Sample deptlis subsurface; 

31 m Kyrshahaktella mudedirri 

40 m Kyrshahaktella mudedirri (?) 

Hadrotreta djagoran 
47 m Westonia Inyapungensis 
Kyrshalxiktella mudedirri 
57 m Kyrshahaktella mudedhri (?) 

echinoderm ossicles 
63 m Kyrshahaktella mudedirri 

74 m Kyrshahaktella mudedhri 

monoplacophoran indet. 

88 m Kyrshahaktella mudedirri 
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ABSTRACT 

Six new species of soft corals from the family Alcyoniidae are described: Similaria 
jasminae sp . nov., S. parulekari sp. nov., S. kavarattiensis sp. nov., S. gaveshaniae 
sp. nov., Lohophyium tecticum sp. nov. and Sarcophyton spinospiculatum sp. nov. The 
material was collected by the Indian National Institute of Oceanography from 
Kavaratti Island in the Laccadive Archipelago. 

Keywords: Coelenterata, Anthozoa, Alcyonacea, Octocorallia, A\cyonM&e.,Lohophytum, 
Sarcophyton, Sinularia, soft corals, new species, taxonomy, Laccadive, India. 


INTRODUCTION 

The octocorals treated in this paper were col¬ 
lected in December 1985, by the Biological Ocea¬ 
nography Division of the National Institute of 
Oceanography, India, during an expedition to 
Kavaratti Island (Fig. I) in the Laccadive Archi¬ 
pelago. Four new species of Sinularia, one new 
species of Lobophytum and one new species of 
Sarcophyton were found amongst the 18 speci¬ 
men-lots examined. In addition to the new taxa 
the following species were present in the collec¬ 
tion: Cladiella krempfi (Hickson, 1919), 
Lobophytum batarum Moser, 1919, L. durum 
Tixier-Durivault, 1956, L. strictum Tixier- 
Durivault, 1957, Sarcophyton trocheliophorum 
von Marenzeller, 1886, 5. serenei Tixier- 
Durivault, \95S,Sinularia cf.gyvoxa(Klunzinger, 
1877), S. muralis May, 1899, S. querciformis 
(Pratt, 1903), S. hirta (Pratt, 1903),and 5. abrupta 
Tixier-Durivault, 1970b. 

The octocoral fauna from this area of the world, 
the Maldives, the Laccadives and the south west 
coast of India, is very poorly known. The only 
reports of note are those of Hickson (1903, 1905), 
Pratt (1903) and those on the material collected by 
the “Investigator” compiled by Thomson and 
Henderson (1906) and Thomson and Simpson 


(1909). The works of Hickson and Pratt involved 
material solely from the Maidive Archipelago 
and only two of the species in the present collec¬ 
tion were also present amongst their material. 
These are Sinularia querciformis and S. hirta. Of 
the enormous amount of material collected by the 
“Investigator”, very little came from the Laccadive 
Islands. The report on the material from the 
littoral area describes only six species from the 
Laccadives, all gorgonians and mostly taken from 
30-50 fathoms. The deep sea report describes 
only three gorgonians and five sea pens from the 
area of the Laccadives. Much of this material, 
however, was collected from the Laccadive Sea, 
a considerable distance from the reefs and islands, 
and all but one species was taken from depths 
greater than 400 fathoms. 

All of the new species of Sinularia in the 
present collection belong to Verseveldt’s (1980) 
group 1, having in the surface layers club-shaped 
sclerites of the leptoclados-type. When compar¬ 
ing Sinularia species which have leptoclados- 
typc clubs, the similarities in surface spiculation 
of the nominal taxa can be very confusing. Al¬ 
though there can be considerable differences 
between species in the architecture of the small 
clubs, for example the dart-like forms of S. abrupta 
Tixier-Durivault, 1970b, and the more complex 
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Fig. 1. Kavaratti Island collection site. Scale approximately 
1:59,800. 

squarer headed forms of S. deiisa (Whitelegge, 

1897), it is often very difficult to assess the degree 
of similarity between text illustrations and the 
mass of .sclerites seen under the micro.scope. This 
difficulty is further compounded by the fact that 
most of this group of species have clubs that lie 
somewhat midway between the extremes ol de¬ 
sign. Although, in the final assessment, the shape 
of the small clubs mast not be ignored, it is usually 
far more productive to put emphasis on the longer 
clubs and the rod-like or spindle-like sclerites that 
occur in the surface layers. The differences be¬ 
tween sptecies are far more apparent when these 
sclerites are compared. Unlortunately, many de¬ 
scriptive texts have placed little weight on these 
characters, although it is quite possible that the 
method of sampling has had some bearing on this. 
Many of these sclerites. particularly the elongate 
non-club-likc forms, occur just below the clubs. 
A shallow slice of surface material will miss these 
sclerites, and will often cut the heads oft the lon¬ 
ger clubs, thus eliminating them trom considera¬ 
tion. It is, therefore, advisable to macerate a por¬ 
tion that is excised deep enough to contain the 
massive coenenchymal spindles, to ensure that 
sclerites characteristic of the species will not be 
over-looked. 


The abbreviation NTM stands for the Northern 
Territory Museum. 

SYSTEMATICS 


Family Alcyoniidae Lamouroux 
Genus Lohopliytiim von Marenzeller 

Lohophytum von Marenzeller, 1886: 343 ; 
Tixier-Durivault 1958: 88-188 [Revision]; 
Verseveldt 1983: 1-103 [Revision], 

Diagnosis. Colony form varied. Some flat and 
encrusting, others taller than wide. Abundant 
dimorphic polyps, fully retractile and only occur¬ 
ring on the upper p;u 1 of the colony. Polypary 
usually sharply delimited from the stalk and 
rarely without lobes. Lobes finger-like to 
cockscomb-like, peripherally or centrally located, 
and sometimes spiuingly branched. Sclerites of 
the surface layer of the polypary and the stalk 
predominantly small clubs, along with some short 
rods and spindles. Internally, large spindle or 
barrel-shaped sclerites occur, usually with warts 
in whorls. Sclerites of stalk interior commonly 
shorter and stouter than those within the polypary. 

Lohophytum tecticum sp. nov. 

(Figs 2-12) 

Type material. HOLOTYPE - NTM C5968: 
Kavaratti Island, Laccadive Archipelago. 
10°35’N, 72°36’E, 5-7m. December 1985, coll. 
P. Shirwaiker. 

Description. The holotype, which is split into 
two pieces, seems to represent most of a single 
colony (Figs 2. 3). Tliere appears to be a small 
portion missing from one end. The .specimen is of 
unusual structure, with a thin base, encrusting 
dead coral, fomiing a wide spreading stalk which 
is slightly constricted immediately beneath the 
folded, overhanging margin of the polypary. The 
whole colony has the appearance of a plastic 
structure that has been softened by heat and has 
sagged and flowed over the coral rock. 

The polypary' is about 95 mm long by 75 mm 
at its widest point. Tlic stalk encrusts dead coral, 
and measured from the lower m.argins of the ba.se 
to the tips of the lobes the colony is 30-40 mm tall. 
The poiypary is about 5 mm thick at the margin 
and overhangs the stalk by up to 25 mm. The 
folded margin of the polypary is produced into 
thick lobes which, to varying degrees, extend onto 
its upper surface. At one end of the colony, where 
the specimen is split, a peripheral lobe extends 
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Fig. 2. Lohophytum tecricuni, holotype. Natural Size. 



Fig. 3. Lohophytum tecticum, holotype. Natural size. 


191 




P. Alderslade and P. Shirwaiker 



Fig. 4. Lohophvtum tecticum, hololype. sclerites iroin the suriace of the polypary. 
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Kij;. 5. Lobophytum tcaicimi, holotype, scicritcs from lire surface of the polypary. 
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Fig. 6. Lobophytum tecticum, holotype. sclerites from ihe polyps. 


cockscomb-like across the most of the polypary 
over which it is folded down. 

The difference in size between the autozooids 
and the siphonozooids is very small. Although the 
whole of the surface of the polypary is closely 
covered with small pits it is only possible in a few 
isolated areas to distinguish which are attribut¬ 
able to the different zooids. On and near the 
summits of the lobes there are I -2 .siphonozooids 
between the autozooids. On the rest ot the 
polypary margin and the sides ot the lobes there 
are 1-3 siphonozooids separating the autozooids. 
This also appears to be the case over the rest of the 
polypary. 

The colony, which is firm and not very 
flexible, is unifomily coloured greyish yellow. 

The surface of the polypary contains clubs and 
spindles (Figs 4.5) that cover a wide size range. 
Apart from the relatively poorly developed club 
heads, most of the waning on the .sclerites is in 
whorls. Most clubs are 0.12 - 0.24 mm in length. 
Larger clubs up to 0.34 mm are also found whose 
shape is intemiediate between a club torm and the 
larger spindles (Fig. 7) found both in this layer ;ind 
the polypary interior. Some ot these sclerites may 
have the wans arranged irregularly, and some¬ 
times the only well defined whorls are two near 
the middle of the .sclerite. A few clubs smaller 
than 0.12 mm also occur. Most have two whorls 


of smooth rounded prominences and .several simi¬ 
lar terminal prominences in the head and appear 
to be immature forms. They are rarely smaller 
than 0.1 mm in length. 

The autozooids contain slightly fiattened rod¬ 
shaped sclerites with low simple rounded 
prominences or scalloped edges (Fig. 6), 0.08 - 
0.16 mm long, occasionally up to 0.20 mm. 

The sclerites of the interior of the polypary arc 
varied and must be sampled with care. The 
interior of the lobes is dominated by large spindles 
with warts nearly always in whorls. Mostly up to 
0.43 mm in length, sometimes reaching 0.45 mm. 
they are of the same form as those found amongst 
the clubs in the surface layers (Fig. 7). A few' 
spindles appear somewhat fiattened (Fig. 7A). 
others may be irregularly bent (Fig. 7B), and some 
spindles have a distinct waist. Mingled with these 
spindles arc a few plumper, usually shorter, 
sclerites. Some arc irregularly shaped, others 
more cylindrical with two relatively prominent 
whorls of warts (Figs 8.9). At the ba.se of the lobes 
the interior sclerites are a more even mixture of 
long spindles and plump forms. Beneath the 
surface of the polypary between the lobes, the 
plump sclerites tend to dominate the sample and 
many forms intemiediate between short spindles 
and the capstans ol' the basal coencnchyme are 
found. Masses of these capstans arc encountered 
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Fig. 7. Lohophmrn tecnaim. holotype. sclerites from the interior of the polypary that also occur in the surface layer. 
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Fig. 8. Lohophytum tccticum. holotype. sclerites from ihc interior of the polypary. 


within at least 7 mm of the polypiiry surface between 
the lobes, but most of them appear to be immature 
fomis (Figs 8A.9A). A remarkable feature of the 
polypary interior .samples, in which relatively Uu'ge 
numbers of plump fomis are found, is the occurrence 
in nearly every sample of one or two sclerites of the 
form shown in Fig. 8B. 

The surface of the basal tirea of the stalk contains 
well deftned clubs (Figs 10,11). mostly 0.08 - 0.13 


mm long with larger fomis to 0.18 mm scattered 
amongst them. In general the heads of the clubs are 
formed by a whorl of hu ge warts below a terminal 
warty mass. Another whorl of warts occurs lower on 
the handle. A few of the smaller clubs have poorly 
defined heads and are rod-like. Small cros.ses are not 
uncommon. A few plump sclerites up to 0.19 mm 
long, with warts in several whorls, can also be found 
in this area (Fig. 1 lA.B). 
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Fig. 9. Lohophytum lecticiim, holotypc, sclerites from the interior of the polypary. 


197 




P. Alderslade and P. Shirwaiker 





m w 








P'i;;. 10. Lobophytiim leciiciim, holotype, sclerites from the surface of the base. 
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Ki|>. 11. I.ohoiyhyliim rccricK/n, holotype, sclerites from the surface of the base. 
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Fig. 12. A. Lobophymm tecticiim. holotype. sclcriles from Ihe interior of the base. B, C, I), Lohophynim planum, liolotypc. 
sclerite examples. 


The basal interior of the stalk is packed with 
capstans, the majority of which have two well 
defined whorls of warts (Fig. I2A). A few 
similarly shaped sclerites with more irregular 
waiting also occur, along with many apparently 
immature forms with two whorls of conical 
prominences. The capstans are 0.19-0.27 mm in 
length with the majority being around 0.24 mm. 


Etymology. The specific name refers to the 
colonial form, which is suggestive of something 
that has partially melted and flowed over the 
substrate. It is derived from the Greek tcktikns\ 
pertaining to fluidity. 

Remarks. A student of Lobophymm system- 
aticscould be forgiven for being somewhat daunted 
by the task of identifying a specimen, and reliic- 
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tant to add a new species to the genus. The 
differences between species often appears slight 
and many sclerite fonns are shared between nomi¬ 
nal taxa. The combination of colony moiphology 
and sclerite architecture described above has not 
been reported before and. even allowing for vari¬ 
ability. the specimen seems sufficiently different 
from all previously known taxa to warrant erect¬ 
ing a new species. In the establishment of this 
species, sparsely-lobed taxa such as L. gazeUae 
Moser, 1919,Z...v( /wft/c/Moser, \ 9\9,L. ignolum 
Tixier-Durivault, 19.^6, L. durum Tixier- 
Durivault, 19.56, L palulum Tixier-Durivault, 

1956, L. depresswn Tixier-Durivault. 1966. L. 
legitimum Tixier-Durivault. I97()a, L. planum 
Tixier-Durivault, I97()a, L. variiim Tixier- 
Durivault 197()a. L. variatum Tixier-Durivault, 

1957, and L. venusfum Tixier-Durivault, 1957, 
must all be compared with the new species. There 
are some similarities with the polypary sclerites 
of L. durum (see Vcrseveldt 1983) but the sclerites 
in the rest of the colony are quite different. There 
would also .seem to be similarities with .some of 
the sclerites of L. planum as described and illus¬ 
trated by Vcrseveldt (1983) in his figure 38. The 
differences, however, :ue greater than is appar¬ 
ent. Examination of fragments of the holotype ol 
L. planum revealed that the club heads with 
“small prominences directed upwards" (p. 79) 
are far thornier than illu.strated. TTie type of club 
shown here in Fig. 12D is commonly found 
amongst the lobe surface sclerites. This thorny 
tendency is also seen in the stalk surface sclerites 
(Fig. 12B), and noticeable amongst both stalk 
and disc surface samples are numerous small 
rods of the type illustrated in Fig. 12C. These 
various sclerite fonns, not shown by Vcrseveldt, 
clearly distinguish L. planum from the new spe¬ 
cies. 

None of the nominal species, regardless ol 
colony fonn. have skeletal characters which match 
those of L. tectlcum. As a caveat to that it should 
be added thtit the new taxa erected by Li (1984) 
from the South China Sea are not recognisable 
from his exceedingly brief and sparsely illus¬ 
trated treatment. However, none of his colonies 
moiphologically resemble L. tectlcum. Corre¬ 
spondence to China remains unanswered. 

(ienus Sarcophyton Lesson 

Sarcophyton Lesson, 1834: 92; Tixier-Durivalt 
1958: 1-87 [Revision]; Ver.serveldt 1982; 1-91 
[Revision]. 



Fig. 1.1. Sarcophyton spinospicutatum. Iiolotype. Natural 
size. 

Diagnosis. Colonies with a more-or-less disc¬ 
shaped polypary that is usually centrally concave, 
strongly folded peripherally and sharply delim¬ 
ited from the stalk. In small colonies the margin 
of the poly par)' may not be folded. Some colonies 
may be taller than wide with a long slender stalk. 
In others the stalk may be very short and compara¬ 
tively indistinct. The abundant dimonrhic polyps 
are retractile and confined to the folded disc- 
shaped summit of the colony, the margin of which 
may considerably overhang the stalk. The sclerites 
of the suriace layer of the polypary and the stalk 
are predominantly small clubs, along with some 
short rods and spindles. A few of the clubs of the 
polypary surface may be quite long. Internally, 
spindle or barrel-shaped sclerites occur, often 
with warts in whorls. Sclerites of the stalk interior 
commonly shorter and stouter than those within 
the polypary. 

Sarcophyton spinospicidatiim sp. nov. 

(Figs 1.3-19) 

Type Material. HOLOTYPE - NTM C5965; 
Kavaratti Island, Laccadive Archipelago, 
10°35'N, 72°36'E. 5-7m, December 1985, coll. 
P. Shirwaiker. 

De.scription. The holotype (Fig. 13) is about 
60 mm high and 30-40 mm thick. It is a portion 
tom from the side of a colony of unknown size, 
and it is tightly curled in on itself. The stalk is pre¬ 
sent on one side and is about 38 mm high. It is 
wrinkled and crossed by a number of deep grooves. 
From base to capitulum, the stalk is entirely 
covered by fine, parallel, longitudinally arranged 
ridges and grooves, about 4 ridges per mm. 
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Fig. 14. San ophylon spinospicuUmmi. hololype. A. sclcrites from the surface of the polypary; B, sclerites from the polyps. 
C, sclerites from the interior of the base. 


The margin of the polypary is about 10 mm 
thick and only protrudes slightly beyond the stalk. 
The autozooid and siphonozooid cavities are 
relatively distinct on the margin, but it is difficult 
to detect the siphonozooids in the granular surface 
of the disc without making a ttuigential section, 
which reveals 1-2 of them between the auto- 
zooids. 

The colony is dark brown and is relatively hard. 

The surface of the polypary contains clubs and 
a few spindles (Figs 14A. 15,16). Most of the 
clubs are about 0.09 - 0.23 mm long, a few are 


longer, up to 0.28 mm. The heads of the clubs 
mostly vary between a blunt dome shape and a 
narrower rounded point, and are ornamented with 
very' small knobs and ridges. The handles have 
multiple whorls or irregularly placed, large, morc- 
or-less rounded warts that are covered with small 
granules and conspicuous longitudinal ridges. 
Some of the smaller sclerites, possibly immature 
forms, just have a few simple conical prominences 
(Fig. 14A). Other clubs have poorly differenti¬ 
ated heads and thick handles and are relatively 
cylindrical. The largest of the clubs, which 
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Fig. 15. San ophyum spino.spiciilatnm. holotype. sclerites from the surface of the polypary. 
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Fig. 16. Sarcophywn spinospiadaliim. holotype. sclerites from the surface of the polypary. 
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Fig. \1 .Sarcophyum spinnspinilawm. holotype, sclerites from the interior of the polypary. 
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P'i);. 18. Sarcophytim spinospiciilawm. liolotype, sclerites from the surface of the base. 
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Fig. 19. SaiTophytnn spinospiculatum. holotype, sclerites from the interior of the base. 


u,sually do not have striated warts, are transitional 
forms to spindles (Fig. 16A). 

It is not possible to determine the arrangement 
of the sclerites in the polyps, which are tightly 
contracted, dark brown, ver>' tough, and give the 
appearance that the colony may have dried out at 
some time. The anthocodiae contain a few rods 
and rodlels, about 0.03 - 0.13 mm long (Fig. I4B). 

The interior of the polypary contains slender 
spindles, up to about 0.34 mm long (Fig. 17). 
They have high thorny warts (Fig.lVA) usually 


arranged in whorls. The divergent thorns are 
often remini-scent of the characteristic warts of the 
disc interior spindles of Sarcophytoii ehrenbergi 
von Marenzeller, 1886. A few of the spindles are 
ornamented with simple cones, others may be 
slightly curved and a few are shot! and somewhat 
oval shaped. The surhtce of the stalk contains 
clubs about 0.08 - 0.14 mm in length (Fig. 18). 
The warts, with granules and ridges like those of 
the polypary sclerites, are usually in two whorls. 
The heads of the clubs are often little bigger than 
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Fig. 20. Sinutaria jasminae. holotype. Natural .size. 


the cluster of warts at the opposite end of the 
handle, and in some instances the sclerites are 
quite cap.stan-like. Some of these iwe quite small, 
about 0.07 mm long. 

The sclerites of the stalk interior (Figs 14,19) 
are predominantly oval with two whorls of low 
warts and about 0.20 - 0.22 mm long (Fig. I9A) A 
minority of them have very thorny warts, and are 
usually not as plump (Fig.l9B). A few longer 
forms also occur with 4 whorls of warts 
(Fig. 19C.D). They are up to about 0.26 mm long 
and usually have thorny warts. Occasionally, 
narrow thorny spindles are encountered. Tliey are 
similar to those of the interior of the polypary but 
not as long, about 0.23 mm (Fig. 19E). Rarely, 
they have simple prominences (Fig. 19F). Some 
small irregular forms (Fig. 14C) and large com¬ 
plexly waned ovals may akso occur (Fig. 19G.H). 

Etymology. The specific name alludes to the 
spiny nature of the .sclerites of the polypary 
interior. 

Remarks. The range of variation of colonial 
form amongst species of Sarcophyton is not very 
great, and there are a number of species with small 
holotypcs that resemble S. spinospiculatiim: e.g. 
S. hoettgeri Schenk, 1896. and S. crassocaule 
Moser, 1919. None of them, however, have a 
sclerite component that matches the new species. 
In some of the specimens attributed by Verscveldt 
(1982) to S. crassocaule. some interior sclerites 


and a few clubs of the outmost layer of the stalks 
are similar to those of S. spinospiculatum (al¬ 
though the wans lu'e not ridged). However, the 
surface of the di.scs vinually contain only slender, 
nearly smooth clubs. Regardless of colony shape, 
none of the nominal species of Sarcophyton re¬ 
semble the new species, with the exception of S. 
pulcUellum Tixier-Durivault. I9.'57, with which it 
must be compared. Small points of difference, 
which may not be significant, arc the numerous 
polyp sclerites in S. pulchellum and their size 
(0.08 - 0.10 mm versus 0.03 - 0.13 mm), and also 
the many small folds of the holotype of S. 
/w/f7;<’///w) (Verscveldt 1982: fig. 26, pi. 18). The 
following points are more significant. First, the 
clubs of the disc surface of S. pulchellum have 3 
whorls of simple cone-shaped prominences, and 
narrow heads. Many sclerites of a similar fomi 
occur in S. spinospiculatum but there are also 
many clubs with wide dome-shaped heads, clubs 
with numerous whorls of warts, and also more 
cylindrical sclerites. Second, the di.se interior 
sclerites of S. pulchellum have small warts and not 
high thorny ones as found in the new species. 
Tliird. the rod-like sclerites with two w'horls of 
warts common in the stalk surface of S. 
spinospiculatum arc not reported f or .S', pulchellum. 
Last, the conspicuously ridged warts on the sur¬ 
face sclerites of S. spinospiculatum do not occur 
in S. pulchellum. 
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Fi)>. 21. Simdaria jasminae, holotype, sclerites of the surface of the lobes. 
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Fig. 22. Siiuilaria jasminae. holotype, sclerites from the surface of the lobes. 
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(Jenus Sinularia May 

Siiuikiria May, 1898: 24; Luttschwager 1914: 
I-I6 (Revision]; Kolonko 1926: 293-333 [Revi¬ 
sion]; Tixier-Durivault 1951: 1-146 [Revision]; 
Versevclclt 1980: 1-128 [Revision], 

Diagnosis. Colony fonn e-xtremely varied. 
Polyps monomorphic, retractile and restricted to 
the upper part of the colony. Polypary not sharply 
delimited from the stalk and rarely without lobes. 
Lobes knob-like, finger-like, wall-like, simply 
branclied or complexly ramified. Colonies may 
be taller than wide or fomi low, large encrusting 
masses. Sclerites of the surl'ace of the polypary 
and the stalk are predominantly .small clubs, along 
with short rods and spindles. Larger clubs may 
also occur. Internal sclerites are large spindles, 
usually den.sely covered with complex warts. 

Sinularia jasminae sp. nov. 

(Figs 20-26) 

Type Material. HOLOTYPE - NTM C5970: 
Kavaratti Island, Laccadive Archipelago. 
I()°33’N. 72°36’E, 5-7m, December 1985, coll. P 
Shirwaiker. 

Description. Viewed from above the colony is 
nearly square, being about 83 x 75 mm (Fig. 20). 
At its thickest part the specimen is 53 mm high. 
From below, the base of the colony appears 
convex, with the area of attachment being small 
and centrally located, about 50 x 25 mm, with 
embedded sand and shell fragments. The sides of 
the stalk proceed outward and upwards from the 
point of attachment and merge gradually into the 
lobes of the polypary, except on one side where a 
definite ridge defines the upper limit of the stalk. 

The surface of the polypary is crowded with 
lobes of extremely varied shape. Some are flat¬ 
tened tind cockscomb-like, some are digitifonn, 
some are irregularly pyramidal, and most bear 
one or more small, rounded or digitiform. knob¬ 
like lobules. 

The polyps are crowded on the lobes. Most are 
retracted into pits with about 0.75 mm between 
centres on the upper lobe portions, and 1.20 mm 
or greater on the lower areas. Numerous zones 
occur on the sides of the lobes where small 
numbers of partially expanded polyps occur. The 
small anthocodiae, with 8 distinguishable ten¬ 
tacular lobes, are about 0.50 mm in diameter. 

The sides of the stalk and the underside of the 
specimen are brown, the lobes are much paler, 
approaching a yellowish-grey colour and looking 



Kifi. 2.t. Sinulciiia jasminae. holotype, sclerites from the in¬ 
terior of the lobes. C. detail of sclerite warting. 

somewhat as though they are made of chamois. 
The colony is not verj' finn and is relatively 
flexible, like soft rubber. 

The surface of the lobes contains leptoclados- 
type clubs, mostly 0.06 - 0.10 mm in length, a few 
slightly larger (Fig. 21). Longer clubs. 0.10-0.19 
mm, also occur, with thick handles and warty 
heads and are mostly not of the leptocladox-lype 
(Fig.22A). Below the clubs are slender warty 
spindles, often with a waist, up to 0.24 mm or 
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Fig. 24. Similaria jasmiiuie, holotype, sclerites from the surface of the base. 
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longer depending on how deep the sample is taken 
(Fig. 22B). 

The polyps do not contain sclerites. 

A sample from the upper part of the interior of 
a lobe is remarkable for containing mostly small 
spindles, up to 0.33 mm in length, a few are 
longer, ornamented with a few simple prominences 
and often have a distinct wai.st (Fig. 23A). Along 
with the.se are found complexly wartcd spindles 
of a similar maximum size (Fig. 23B). Only a few 
large coenenchymal spindles, characteristic of 
the genus, occur in this area. They become more 
common, however, lower down, where fewer 


small .spindles are found. These large spindles, 
shown in the upper half of Fig. 23, are relatively 
plump and cover a large size range from about 
0.50 mm - 1.60 mm in length, a few approaching 
2 mm long. The spindles have high spiny warts 
(Fig. 23C) which are most densely airanged on the 
larger sclerites. A significant number of the 
spindles have a narrow median constriction. 

In the surface of the stalk, only a few 
leptoclados-iy^pc clubs are found. Tlrey are simi¬ 
lar to tho.se in the lobes. Most of the clubs in this 
area have short thick handles and irregular warty 
heads, and measure about 0.07 - 0.11 mm in 



Fig. 25. Siinilaria jasminae. holotype, sclerites from the surface of the base. 


213 






P. Aldersladc and P. Shirwaiker 


length (Fig. 24). Amongst them are numerous 
irregularly shaped modified clubs of the same size 
(Fig. 25A). A few long clubs with cylindrical 
handles (Fig. 25B), mo.stly to about 0.15 mm, and 
some warty spindles to about 0.21 mm, are also 
found (Fig. 25C). Longer spindles are transitional 
forms to the interior .sclerites. 

It should be noted that the stalk coenenchyme 
is not tightly packed with sclerites as is generally 
observed with most Sinularia species. Also the 
sclerites are not all arranged more-or-less parallel 
in the direction of the gastric canals as is usually 
the ca.se. The sclerites can be .seen distributed at 
all angles throughout the coenenchyme. They are 
numerous but clearly not touching. The pale 
yellowish nutritive canal sy.stem is very visible 
within the matrix. Tlie colony appears to be 
contracted to the usual degree observed in alcohol 
preserved specimens that have not been relaxed 



Fig. 26. Siniiluria jasminae, holotype. sclerites from the in¬ 
terior of the base. B. D, details of waning. 


prior to fixing, and the low density of the 
coenchymal sclerites does not seem to be an 
artifact. 

Samples from the basal coenenchyme have 
noticeably few large spindles. As in the interior 
of the lobes there are numerous small pointed 
spindles, about 0.18 - 0.30 mm, with sparse 
waning (Fig. 26A). The warts, however, unlike 
those of the lobe sclerites. are dome - shaped with 
spiny summits (Fig.26B). The larger, heavily 
waned spindles that do occur, are more slender 
than those in the lobes (Fig.26C). Although up to 
1.60 mm in length, most are smaller. The smaller 
ones tend to have the warts in whorls and many of 
the more oval forms, especially the few with a 
waist, resemble the interior .sclerites more typical 
of Lohophytim or Sarcophytem. The warts on the 
larger spindles are high and complex (Fig. 26D) 
and very densely arranged on the longest sclerites. 

Etinology. This species is named after Miss 
Jasmine Jan. of the Northern Teiritory Museum, 
for the countless hours spent making the drawings 
for this publication. 

Remarks. None of the nominal Sinularia 
species with leptocIados-\ypc clubs have a colony 
morphology quite like that of the new .species. 



Fig. 27. Sinularia parutekari. holotype. Natural size. 



Fig. 28. Sinularia parulekari, holotype. Natural size. 
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Fig. 29. Sinularia panilekari. holotype. sclerites of the surface of the lobes. 


although some may be considered similar, e.g. S. 
inelef’ans Tixier-Durivault, 1970b. None of the 
similarly looking colonies have sclerites re.sem- 
bling those of S.jasminac. If the lower right hand 
portion oflheholotypeof5.yar77£’Tixier-Durivault, 
1970b, is considered, as figured by Verseveldt 
(1980: pi. 13, fig. 3), then the colony morphology 
of this species could be similar to that of S. 
jasminae. (Observations of live Sinularia colo¬ 
nies clearly shows that many species, particularly 
the low encrusting forms, do not always maintain 


the same morphology over the whole colony). 
The sclerites of the surface of lobes of S. facile are 
similar to those of S.jasminac, but the clubs of the 
stalk surface are larger and do not quite match 
those of the new species, and the sclerites of the 
interior of the lobes and stalk are quite different. 
It should be noted here that the epithet/aci/e is an 
incorrect original spelling, being the neuter fonn 
of the Latin adjective facilis. This has been 
pointed out to me by Dr Frederick Bayer (pers. 
comm.). The name is herein corrected to Sinularia 
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Fig. 30. Sinularia pariilekari, holotype, sclerites of the surface of the lobes. 
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facilis in accordance with Article 32d of the 
International Code of Zoological Nomenclature. 

Sinularia pariilekari sp. nov. 

(Figs. 27-35) 

Type material. HOLOTYPE - NTM C5966: 
Kavaratti Island, Laccadive Archipelago, 
10°35’N, 72°36'E. 5-7 m. December 1985, coll. 
P. Shirwaiker. 

De.scription. The small upright colony is 50 
mm at its longest diameter, 23 mm at its widest, 
and 30 mm high (Figs 27,28). Tlie height of the 
stalk varies from about 9-20 mm. The polypary 
is divided into 3 main lobes which bear numerous 
small lobules of various shapes. Some are simple 
digitiform knobs about 3-6 mm high and 3-4 mm 
wide. Others are flattened laterally and twisted, 
up to 13 mm x 2 mm and 12 mm high. The largest 
lobe is irregularly flattened with knob-like protru¬ 
sions on one side and is 17 mm long and 15-20 mm 
high. 

The surface of the lobules is covered with small 
deep pits, about 0.06 mm between centres, mark¬ 
ing the retracted autozooids. Here and there a few 
anthocodiae have not fully retracted and the 
anthocodial sclerites are quite visible. The colony 
appears to have suffered considerable abrasion as 
the surface of the tallest lobules and areas of the 
stalk are worn away revealing the large interior 
coencnchymal sclerites. 

The colour of the firm colony is brown and the 
tips of the abraded lobules are quite pale. 

The surface of the lobules contains small clubs 
of the leptoclados-lypc, about 0.07 - 0.11 mm in 
length (Fig. 29). A few are larger that are 
transitional forms to the longer warty headed 



Fij>. 31. Siinikiria parulekari, holotype, sclerites of the sur¬ 
face of the lobes. 



Fig. 32. Sinularia pariilekari, holotype, sclerites of the 
polyps. 
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clubs, up to 0.16 mm long, that occur in small 
numbers in this layer (Fig. 30A) along with 
some narrow spindles, up to 0.20 mm long, that 
have warts often in zones (Fig. 30B.31). A few 
plump spindles, larger than 0.20 mm, with large 
complex warts, are more commonly found in 
the interior of the lobules. 

It is difficult to assess the exact sclerite 
arrangement in the tightly retracted polyps. In 



Fig. 33. Similaria pcu ulekuri. holotype. sclerites ot the inte¬ 
rior of the lobes. A, B, C, details of waning. 


the base of each tentacle there are about 6 
slender, poorly developed clubs, up to about 
0.15 mm long, and placed horizontally below 
these are one or two bent spindles of a similar 
size (Fig.32B). There are also a small number 
of rodlets in the polyps (Fig. 32A). The smaller 
ones, about 0.05 - 0.07 mm long, appear to come 
from the tentacle rachis, while the occasional 
larger form, to 0.09 mm. may occur with the 
clubs in the tentacle bases. 

The interior of the lobules has large, densely 
warted, rather plump spindles, occasionally 
forked, up to about 2.90 mm long.and along 
with the.se are smaller pointed spindles, mostly 
0.30 - 1.00 mm. covered with the same form of 
large warts (Fig.33). On the shortest of these 
pointed spindles the warts are not as densely 
arranged. The complexity of the warts on the 
cocnenchymal spindles varies, as shown in Fig. 
33A-C, with the spikiest form occurring in the 
densest arrangement. 

The surface of the stalk has many small clubs 
similar to those in the lobules. Amongst these 
are numerous sturdier forms with thicker han¬ 
dles and heads with sharper processes (Fig. 
34A). Larger clubs up to about 0.13 mm also 
occur, some of which have warty heads that are 
not very leploclados-WkQ (Fig. 34B). Amongst 
the clubs small numbers of short plump spindles 
occur, up to 0.16 mm in length. Some are ir¬ 
regularly warted but many have a distinct waist 
and the warts arranged in zones (Fig. 34C). 

The interior of the base has two types of 
sclerites (Fig. 35). The largest are relatively 
stout spindles that may have small bifurcations. 
These .sclerites are mostly less than 3 mm. some 
reach 3.70 mm in length. Mingled with these 
long spindles arc numerous small oval sclerites 
similar in size and structure to tho.se found in the 
basal interior of Sarcophyton trochcliophonim 
von Marenzeller, 1886. Some are irregularly 
warted and others are capstan-like with a dis¬ 
tinct waist and two whorls of warts (Fig. 35B). 
Tliese sclerites. together with a few longer forms 
with many whorls of warts (Fig. 35A), arc quite 
distinct. The waning of all the basal cocnenchymal 
sclerites is like that shown in Fig. 33C. 

Etymology. The specific name acknowl¬ 
edges the friendship of Dr Arun Parulekar. 
Head of the Biological Oceanography Division 
of the National Institute of Oceanography, In¬ 
dia. and his assistance with this project. 

Remarks. The only species with leptoclados- 
type clubs and colony morphology similar to 
that of S. paridekari are S. erecia Tixier- 
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Fig. 34. Sinularia parulekari, hololype. sclcrites of surface of the base. 


Durivault, 1945, and S. e.xilis Tixier-Durivault, 
1970b. Both of these species have clubs and 
waisted spindles like the new species. The 
robust clubs of the lobe surface of .S. parulekari 
(Fig.30A) do not appear to occur in either 
species, although Verseveldt (1980:50) did state 
that in S. erccta “Longer clubs, about 0.13 inm 
long, have heads with less leaf-like 
prominences”. The most distinctive difference 
between S. erecta. S. e.xilis and the S. parulekari 
is the presence in the latter of the small oval 
sclerites amongst the large spindles of the basal 
coenenchyme. Such oval sclerites do occur in 
S. muralis May. 1889, but the colony form and 
surface sclerites of this species are quite differ¬ 
ent from the new species. 


Sinularia kavarattiensis sp. nov. 

(Figs 36-41) 

Type Material. HOLOTYPE - NTM 
C5992; PARATYPES - NTM C599I, 
C5993, C5994, C5995: Kavaratti Island, 
Laccadive Archipelago, IO°35’N,72°36'E,coll. 
P. Shirwaiker. 

De.scription. The holotype (Fig. 36A) is a 
small colony (apparently complete). 60 mm 
high by about 32 mm wide, consisting of two 
primary lobes branching from just above the 
common base. Each lobe branches 20-30 mm 
above the base into a mass of small rounded, 
knob-like or digitiform, lobules, 2-5 mm wide 
and 2-10 mm long. 
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Fig. 35. Similaria parulekari. holotype. scleritcs of the inlerior of the base. 


The surface of the lobules is wrinkled and 
covered with shallow pits and irregular grooves 
associated with the retracted autozooids. 

The colony is not uniformly coloured, and the 
patchiness shows evidence of the specimen being 
compressed with other colonies during fixing. 
Some areas are nearly black, some dark brown 
and others are pale to very pale brown. The basal 
areas are quite fimi but the lobules are soft and 
flexible. 

The surface of the lobes and lobules contains 
clubs, mostly 0.05 - 0.16 mm in length, and a few 
up to 0.18 mm long (Fig. 37). The smallest clubs, 
up to about 0.11 mm are clearly of the leptoclados- 
type, although the prominences on the heads of 
some are quite divergent. Some of the clubs. 


usually amongst the smaller ones, have folia- 
ceous expansions on the handle (Fig. 37A). The 
longer the club the less it looks as though it is 
derived from the leptoclados-lypc. Below the 
clubs there are long slender spindles ornamented 
with simple processes (Fig. 38A). The shorter 
ones, up to about 0.25 mm long, often have the 
simple warts clu.stercd at each end with the middle 
zone nearly smooth. The larger fonns usually 
have a more even distribution of warts and can be 
as long as about 0.36 mm. although this is not 
common. 

In the surface of the lobes there are also long 
slender clubs of a modified leptoclaclos-lypc. 
These are from the polyps (Fig. 37B) and are 
mostly 0.08 - 0.13 mm in length. The anthocodiae 


220 





Fig. 36Siniilaria kavarattiensis. A, holotype. B-E, paratypes. Natural size. 
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Fig. 37. Simdaria kavarattiensis, holotype, sclerites from the surface of the lobes. 
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Fig. 38. Sinularia kavaniUiensis^ holoiypc. A, scleritcs trom 
the surface of the lobes. B,C, scierites from the polyps 

also contain small rods, about 0.07 - 0.13 mm in 
length, some flattened, many curved (Fig. 38B), 
and smaller rodlets from the tentacles, about 0.05 
mm long (Fig. 38C). 

The interior of the lobes contains slender curved 
spindles, up to about 1.90 mm long (Fig. 4IB), 
mostly smaller, with high complex warts that are 
not densely airanged (Fig.41A). 

The surface of the stalk contains clubs, about 
0.06 - 0.20 mm long (Fig. 39,40). The small ones, 


up to about 0.11 mm, have heads of the kploclados- 
type similar to those in the lobes, but the handles 
are thicker. The longer clubs may also have 
modified leptoclados-type heads, but many of the 
larger fonns have thick handles and irregular 
warty heads. There aie also some spindles, like 
those found in the lobe surface (Figs 38A,40A), 
but only to about 0.26 mm in length. 

The large spindles of the stalk interior are fatter 
and longer than those in the lobes (Fig. 41C). 
They are up to about 2.60 mm long and ornamented 
with complex warts, not densely airanged, and 
larger than those of the lobe scleritcs (Fig. 41 D,E). 
Amongst the long spindles are numerous smaller 
fonns, up to about 0.40 min long (Fig. 41F). Some 
are ornamented with scattered complex warts, 
and others have simple cone-shaped prominences. 

Etymology. The specific name refers to the 
type locality. 

Reniark.s. Tliere is a notable similarity be¬ 
tween the shape of the long clubs of both the lobe 
and stalk surfaces of S. kavarattiemis and those 
found in S. loch modes Kolonko, 1926. The 
colony form of these two is also similar. The 
smaller clubs of S. locimodes, however, are not of 
the leptociados-type, although they could be de¬ 
rivatives of them. In an attempt to obtain some 
evidence for S. kavarattiensis being a variant of S. 
lochmodes, fragments from the holotypes of S. 
lochmodes and the synonymised species 
(Verseveldt S.partita Tixier-Durivault, 

1970a, S. dumosa Tixier-Durivault, 1970b, and S. 
ramulosa Tixier-Durivault, 1970b, were exam¬ 
ined. The same sclerite forms as illustrated by 
Verseveldt (1980: fig. 39) occur in all of the 
specimens, which were collected from the Philip¬ 
pines, New Caledonia and Vietnam. Foliaceous 
clubs like those present in S. kavarattiensis where 
not seen in these preparations. The very long 
clubs, up to 0.28 mm, that occur in S. lochmodes 
are not found in the new species, and neither are 
the very long internal spindles with the very large 
warts. The two species are considered to be 
distinct. 

Sinularia kavarattiensis also has a colony fomi 
similar to that of S. ieptociados (Ehrenberg, 
1834), although the lobules are relatively .small in 
comparison, and it is necessary to distinguish 
between the two species. This is easily done by 
considering the long warty clubs and slender 
spindles of the surface layers of S. kavarattiensis 
which do not occur in S. Ieptociados. It has been 
possible to examine a small fragment of the 
holotype of S. Ieptociados var. gonatodes, which 
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Fig. 39. Sinularia kavarattiensis, holotype, sclerites from the surface of the base. 


224 



New species of soft corals 



Ki)>. 40. Simdaha kavarattiensis, liolotype, sclerites from the surface of the base. 


Verseveldt (1980) considered lo be synonymous 
with S. leptoclados. In the surface of the lobes 
there are numerous small rods, about 0.12 mm 
long, similar to those illustrated by Verseveldt 
(1980: fig. 170 for 5. dissecta. The.se sclerites, 
presumably present in S. leptoclados but not 
illustrated in Verseveldt’s (1980) figure 38, are 
not found in S. kavaraifieiisis. 

The four paratypes (Fig. 36B-E) do not have 
enough basal material intaet lo establish whether 
they represent individual colonies or arc lobes 
tom from larger colonies. Each piece has the 
polypary divided into lobules of similar dimen¬ 
sions to those of the holotype, although a domi¬ 
nance of larger size lobules exists in two of the 
specimens. Here and there, patches of partially 
expanded autozooids can be seen. All of the 
specimens show varying degrees of patchiness in 


their black, brown, and pale brown colouration, 
and exhibit the same characteristic irregular 
patterning of pits and ridges on the lobes as seen 
in the holotype. There are no significant differ¬ 
ences between the sclerites of the paratypes and 
those of the holotype. 

Sinularia gaveshaniae sp. nov. 

(Figs 42-48) 

Type material. HOLOTYPE - NTM C 5969: 
Kavaralti Island, Laccadive Archipelago, 
10°35’N, 72°36’E, 5-7 m, December 1985, coll. 
P. Shirwaiker. 

Description. The holotype (Fig. 42) consists 
of two portions from the original colony. The 
largest piece is 67 mm long by about 32 mm at is 
widest. The surface of the side of the specimen. 
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Fig. 41. Sinulariu kavaraltiensis. holoiype, A, detail of waning of sclcrites from the interior ot the lobes. B, sclcrites of the 
interior of the lobes. C, F, sclcrites of the interior of the base. I), E, details of waning of sclerites of the interior of the base. 
A, D, E, F, same scale. B. C. same .scale. 


10-40 mm high, merges into the lobed edge of the 
capitulum. Several autozooids occur on the side 
below the lobes. The actual base of attachment is 
missing and the aspect of the specimen suggests 
that it may have been tom from the edge of a dish¬ 
shaped colony. On the upper surface of the 
specimen are three primary lobes that each divide 
into 3 or 4 more-or-less parallel erect and slightly 


flattened digitifomi processes. 6-18 mm tall and 
5-8 mm wide. There are also a number of 
simiUu'ly shaped proces,scs that arise direct from 
the surface of the polyparium. the largest of these 
being 25 mm tall by about 8 mm wide. 

The smallest of the holotype portions is about 
40 mm tall and 35 mm at its greatest width. The 
surface of the stalk varies from 12-20 mm high 
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Fig. 42. Siinilaria ficiveshuniae. hololype. Natural Size. 

and merges into a lobed ridge around the edge of 
the polypary, which consists of erect digitiform 
lobes. The largest lobe is 40 mm high, llattencd, 
and tapers from a base 15 mm at is widest. 

The surface of the lobes of the largest piece is 
quite uneven and covered in minute pits and 
mounds, each marking where an autozooid has 
retracted. The lobes of the smallest piece are 
covered with partially retracted autozooids about 
0.40 mm in diameter and. centre to centre, about 
0.60 - 0.90 mm apart. Tlie anthocodial sclerites 
can easily be seen. 

The colony is fimi but llexible and uniformly 
coloured very pale yellow. 

The sclerites of the upper surface layer of the 
lobes are virtually all clubs of the lepioclachs- 
type (Fig. 4.3). Tliere is a more-or-less complete 
gradation of sizes from 0.06-0.16 mm with the 
smaller fomis, like tho.se shown in the first two 
rows of figure 43, being more common than the 
larger ones. The longer the club, the more rod¬ 
like and relatively stouter the handle, and less 


leptocladasAike the head. The largest of these 
clubs often have a narrow constriction below the 
head (Fig. 43A). There are also a few rods, up to 
0.20 mm long, with a cluster of prominences at 
one end (Fig. 43B). Below this club layer are 
narrow warty spindles up to 0.32 mm long (Fig. 
44). Amongst them are a few fatter, complexly 
warted spindles, up to 0..30 mm in length similar 
to those occuring in the basal interior (Fig. 48C). 

In the bases of the polyp tentacles arc slender 
clubs of a modified Icpioclados-lypc, 0.11 - 0.16 
mm long (Fig. 45 A). There are bundles of 12-16 
clubs in each octant and below these are 2-3 
horizontally placed curved rods (Fig. 45B) which 
may be longer than the clubs. The tentacles also 
contain a few granular rodlets 0.04 - 0.10 mm long 
(Fig. 450. 

The interior of the lobes contains large spin¬ 
dles, plump or narrow, sometimes curved and 
occasionally very branched, up to 3.50 mm long 
but mostly less than 2.8 mm (Fig. 46). The 
branched fonris may not show up in every sample. 


227 


P. Alderslade and P. Shirwaiker 



Fig. 43. Similaria i^aveshaniae. holotype, sclerites from the surface layer of the lobes. 
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Kig. 44. Sinularia gaveshaniae, holotype, scicrites from the 
surface layer of the lobes. 

The complex warts of the large spindles have 
clusters of sharp processes and are arrayed in 
transverse rows (Fig. 48D). 

Sclerite samples from the surface of the base 
(Fig 47) are inconsistent. All contain clubs of a 
similar fonn to those in the lobes, but they have 
thicker handles and are more robust in general. 
Most are 0.07 - 0.13 mm long, but a few arc huger. 
There are also some warty rods to about 0.20 mm 
in length, .some of which are slightly club shaped 
(Fig. 47B). In some stalk samples there are 
numerous small clubs with several large warts at 
the base of the handle and a whorl of large warts 
just above this Fig. 47A). The two zones may join 
to fonn to one warty complex producing a cap¬ 
stan-like .sclerite. Some samples also contain a 
few of the same narrow necked clubs as found in 
the lobes (Fig.43A). 

The interior of the ba.se contains two main 
sclerite types. There are large spindles similar to 
those in the lobes, not as robust in general, and 


rarely forked, mostly less than 2.40 mm long (Fig. 
48A). The warts are in transverse rows, mostly 
larger than those ol the lobe sclerites but of the 
same structure (Fig. 48D). Mingled with these 
large spindles are numerous small plump spin¬ 
dles, mostly about 0.30 - 0.65 mm long (Fig. 48B) 
having the same complex warts as found in the 
longer spindles that look proportionately higher 
and larger on the small plump forms. There are 
also numerous spindles with irregular warting. up 
to about 0.36 mm (Fig. 48C). 

Etymology. This species is named after the 
research vessel “Gaveshani”, of the Indian Na¬ 
tional Institute of Oceanography. 

Remarks. A number of species with 
leptodados-lype clubs have colonies with more- 
or-less similar morphology to S. gaveshaniae. 
The surface sclerites of S. compacta Tixier- 
Durivault, 1970a, are quite unlike tho.se of the 
new species. There are a number of similarities 
with the surface sclerites of the lobes of .S', dissecta 
Tixier-Durivault, 1945, but Verseveldt (1980: 
fig. 17) neglected to mention or illustrate the 
many thin, nearly smooth rods, up to 0.30 mm 
long, and the numerous curved rods, up to 0.19 
mm long, that occur in the holotype and help to 
distinguish it from S. gaveshaniae. The nature of 
the longer clubs in S. facilis Tixier-Durivault, 
1970b, and S.firma Tixier-Durivault, 1970a, are 
quite different from S. gaveshaniae. The colony 
fomi of S. inelegans Tixier-Durivault, 1970b. is 
somewhat different from that of the new species, 
but there are considerable similarities between 
the surface scicrites as illustrated by Vcrsery'cldt 
(1980: fig. 34). An examination of a fragment of 
the holotype has shown that the very numerous 
slender rods that occur iimongst the clubs are 
mostly characterised by aggregations of simple 
prominences at each end. which is more con¬ 
spicuous than is illustrated in Verseveldt's figures 
34g.h. These sclerite fomis do not occur in S. 
gaveshaniae. Sinularia Ji.shel.soni Verseveldt, 

1970, has branched coenenchymal sclerites in the 
lobes, as does S. gaveshaniae. but the surface 
clubs have different shapes. Sinularia terspiUi 
Verseveldt. 1971, also has branched lobe sclerites 
and the polyp sclerites are similar to the new 
species, but the other sclerites do not agree. 
Sinularia nuixitna Verseveldt, 1971, comes rea¬ 
sonably close to S. gaveshaniae, and it is impor¬ 
tant to detail their differences. The clubs in the 
lobe surface of S. maxima are more foliaceous 
than in the new species, and their size, 0.06 - 0.08 
mm or occasionally 0.10, is much smaller. The 
“spiny needles" occurring in the subsurface of the 
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Fig. 45. Sinularia gaveshaniae, holotype. sclerites from the polyps. 
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Fig. 47. Siiwlaria I’aveshanicie, holotype, scleritcs from the surface of the base. 
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Fig. 48. Sinularia gaveshaniae, hololype, scleriles from the interior of the base. D, detail of waning. 


lobe.s of S. maxima do not have complex warts. 
Verseveldt slates that the clubs of the lobe and the 
stalk surface layers are the same, which is not the 
case in S. gaveshaniae. There are no plump 
sclerites in the interior of the stalk of S. maxima 
or forked spindles in the interior of the lobes. 
Also, chemical oxidation of compounds in S. 
maxima invariably turn it dark grey to black alter 
collection, whereas S. gaveslianiae is pale yel¬ 
low. It is unlikely that S. corpulenta Li, 1982, is 
the same as S. gaveslianiae, as the colony has very 
plump lobes, and the west South China Sea is 
geographically far removed from the west coast 
of India. Nevertheless, since Li only figured 4 
sclerites, only one of which is a club, it is not 
possible to make an accurate comparison using 
his de.scription. 
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